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R. HEWISON. 

In a previous aridole an attempt was made to describe in genera 
terms the steps taken by the Sudan Govenunent to extend the 
cultivation of cotton in the southern provinces of the Sudan. In 
that article it was indicated that in this effort to stimulate economic 
development in these regions, by encouraging the cultivation of 
eotton as a readily saleable cash crop, the Government had found 
itself faced with a series of minor problems, upon the solution of 
which the success of the venture depended. The object of the present 
article is to give some account of the various difficulties with which 
the authorities concerned were faced and of the means adopted to 
overcome them. 

It is recognized that local problems in connection with cotton¬ 
growing vary in nature and magnitude in those many parts of the 
African continent in which the crop is receiving attention. As, 
however, we in the Sudan were able to benefit from what was known 
to have been done in other parts of Africa, it is hoped that some 
further description of our particular difficulties, the steps taken to 
overcome or avoid them, and the success attained, may be of interest 
and hdp to workers on aiTnilar Hues elsewhere. 

The problems encountered may be grouped under the two maiu 
headings, economic and agricultural. 

. EooNOicta —^The most immediately pressing economic problem 
was that concerned with the price whidh the native cultivator would 
obtain when, in response to the advice and persuasion of the offimals 
of the Government, he had grown a certain amount of cotton. 
Its local value, apart from the actual quality of the cotton itsdfi 

V. I 1 
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depended largely upon the facilities it was possible to provide for 
ginning and transport. 

The question of the maintenance of quality will be dealt with 
in connection with agricultural problems. 

In the previous article it was explained that trading in the 
ordinary sense is veiy limited throughout these provinces, and that such 
trade as there is, is mainly in the hands of petty native merchants 
from other districts, whose turnover is so small that in order to live 
at all they require a very hi^ percentage of profit on individual 
transactionB. The f^ in cotton values, which coincided with the 
harvesting of the first considemble cotton crop in this region, made 
it quite impossible for traders of this class to obtain any such 
profits from dealings in cotton, if the cultivator was to receive a 
price for his crop that would repay him for the labour involved 
in its production, and also encourage him to continue and extend 
his efforts in the future. It was decided, therefore, that for 
the time being the Govenunent must continue to take over the 
crop from the cultivator, and do the best possible in connection with 
its disposal. 

A certain number of ginneries had been decided upon, and con¬ 
tracts were entered into for their supply and erection in the spring 
of 1926. The coal strike unfortunately delayed the delivery of 
machinery and structural steel, so that only one gmnery, of three 
definitely decided upon, was ready in time to deal with the crop of 
that season. This delay brou^t another complication into the 
problem, since it meant that the bulk of the crop must either be 
transported long distances in the seed, or left until the ginneties could 
be got ready. The latter alternative would have meant that con¬ 
siderable storage accommodation would have been required during 
the rains if damage to the cotton held over was to be prevented. It 
was decided, thereforei, that the cotton diould be transported to the 
nearest available gmnery, in spite of the extr> cost entailed in 
carrying it as seed cotton. In fixing the pric*' to be paid in the 
different disixiets, however, this extra cost of transport was dis¬ 
regarded. The figure eventually decided upon was that which it 
was considered the cotton would have been worth, in relation to 
Liverpool values, had ginning famlities been available in various 
local centres. 

At the time this dedtion was made it appeared likely that a 
considerable loss to the Govenmrent would result. Since the whole 
sdieme, however, was in the nature of an experimmt in economic 
devdopmen^ it was felt that tiie policy would be justified if it 
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prevented any setback such as an nnsatisfactory price would have 
produced. It is fortunate that the rise in cotton prices during the 
past summer has been sufficient to allow of the Government disposing 
of the crop with little or no loss on the whole transaction. It is 
likely that for some time to come the Sudan Government will have 
to continue the work of handling and financing the crop. As 
experience accumulates, however, and ginnii^ and transport 
facilities are increased, the fixing of prices wiQ become a simpler 
matter. By October in each year a fair estimate of what the total 
crop wiU be can be obtainei Eurther, it is possible to say by 
what dates the cotton can be ddivered in Great Britain; the 
average premium which this cotton will command is also fairly wdl 
known now. 

The price of future contracts for the months in which the various 
consignments can be put upon the Liverpool market, plus the pre¬ 
mium obtainable, gives a valuation of the cotton. By hedging the 
whole or a proportion of the crop a definite value can therefore be 
fixed six months or more before the cotton is ready for disposal in 
Liverpool. Erom the figures arrived at in this way must be deducted 
the cost of ginning, transport by camel or motor-lorry, railways, and 
steamers in the Sudan, sea frei^t, handling and sale on this side. 
A fair price to the cultivator can therefore be arrived at before the 
cotton season really starts. In settling the amount to be actually 
paid to the cultivator, the cost of seed issued has to be taken into 
account, as also any taxes to which he may be liable in connection 
with his cotton cultivation. Selected seed is issued at the sowing 
season, and no cash payment is insisted upon then. A considerable 
proportion of the cost of seed issued up to date has not been recov^ed. 
It is intended, however, that when the prices paid to cultivators ate 
established on a proper basis, a seed levy, calculated to cover the 
actual cost of the seed, diall be collected on cotton brought into the 
markets. Any taxes due to the Government in respect of cotton 
cultivation will also be cdUected in the same way—viz., a levy of so 
much per kantar (tOO lbs. seed cotton). 

Ginneries .—It was early recognized that the policy of the Gk>vem- 
meat involved the provision by some means or other of ginning 
facilities. While cotton worth something like a shilling a pound 
can stand considerable transport changes, seed worth six or seven 
pounds per ton in Great Britain comes into a very different e&tegoty. 
In the case of the most favoured districts, cotton from the Southern 
Sudan has to be carried some 1,000 miles by railway, or by river 
steamer and railway, while for more distant centres transport by 
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flimilRT means of over 1,600 miles is involved. No good eotton- 
gro\nng centre is less than about eighty miles from the river or 
railway, while one of the best districts is some 160 miles from 
eith^. As the lint represents only about one third of the 
weight of seed cotton, it is obvious that the separation of the 
lint from the seed should take place as near as is reasonably 
possible to the places where it is grown. Even where the trans¬ 
port of cotton seed is an economic proposition, the reduction in 
total bulk which is possible when the lint is pressed into bales, 
and the seed put up in sacks, luakes local ginning a definite 
jiecesaty. 

The decision that the provision of ginneries was an essential feature 
of the scheme involved the settlement of two questions of policy. 
The first of these was whether the ginneries in these districts should 
be operated by private entoprise or by the Government. A very 
complete control of ginneries has been an established policy of the 
Sudan Government in the older cotton-growing districts. It is held 
Ahat unless the authority concerned has very complete powers over 
the operation of ginneries, real control of the cotton crop through 
the seed is difficult, if not impossible. In the case of at least one 
Insect pest in the Sudanr—viz., the Pink BoUworm—measures of 
control depeid very largdy upon the way in which gnneries are 
controlled. It has been common experience, moreover, in various 
parts of the world, that ginneries axe often operated with entire 
disregard to such important considerations, and, further, that regu¬ 
lations and byelaws regarding the miring of grades, treatment and 
distribution of seed, etc., fail to provide a really effective remedy for 
this state of affaira. While, therefore, insufficient giming facilities 
may be a definite restriction on cotton-growing, the irresponsible 
operation of ginneries may easily hamper its development quite as 
effectually. Any country attempting to push the cultivation of 
cotton should therefore exercise the utmost caution in connection 
with allowing the establishment of girming interests, and facilities 
^ould only be granted to such individuals or corporations as 
are likdy to co-operate whole-heartedly with the authorities in 
operating the ginneries for the welfare of the cotton-growing 
indusixy. 

So impressed has the Sudan Government been with the importance 
of this question that the laws of the Sudan allow of no ginnery being 
erected or operated, except under licence from the Director of Agri¬ 
culture and Forests. In fact for more than twenty years the only 
licences issued have been to a very responsible body, the Sudan 



OOTTON-GEOWING IN THE SOUTHEEN SUDAN 6 

Plantations Syndicate, Ltd., the Government’s partner and manager 
in the Gezira Irrigation Scheme. 

It was decided, therefore, that in connection with cotton-growing 
in the Southern Sudan the ginneries should be provided and operated 
by the Government through the Department of Agriculture and 
Eorests. This settled, it remained to decide whether roller or saw 
gins should be installed. Up till this time only the former had been 
in use in the Sudan. Eor long staple Egyptian cotton roUer gins 
must he used, and the bulk of the cotton hitherto grown in the 
Sudan was of this variety. Therefore, althou^ the output from 
roller gins is small when dealing with the American types grown 
in the Sudan, compared with that obtained with Egyptian, the 
shorter staple cottons had also been ginned by roller gins. It was 
known that similar cottons in the United States were ginned by 
saw gins, and results obtained in Peru with the substitution of saw 
gins for rollers for cotton of longer staple than our American had 
pointed to the advisability of testing saw ginning for such cottons. 
A gin was therefore installed, and the experiments carried out 
showed that our American cotton could be dealt with by the saw 
gin without detriment to the staple. 

One of the difficulties iu connection with roller ginning in the Sudan 
is the supply of what are known as “ gin carpenters.” These men, 
whose function it is to make up the rollers and attend to the setting 
and running of the gins, are nearly all Egyptians. They proceed 
very largely by “ rule of thumb ” methods, but on the whole they 
axe a fairly competent lot as far as technical skill and knowledge of 
ginning is required. They are, however, difficult people to manage, 
and when disgruntled in any way they can let down the standard 
of ginning in such a way as to seriously affect the value of the 
cotton. In Egypt, where they are in plentiful supply, they are 
difficult enou^. Put in the Sudan they are apt to be even more 
troublesome, relying on the knowledge that a substitute must be 
brought from Eg]npt 9 and that the ginning season is a short one. It 
was felt that in the southern provinces these difficulties would be 
mcreased by their fears of the climate, and other real or ffinded 
dangers, and by the increased importance which lack of knowledge 
of ginning on the part of others would give them. It was decided, 
therefore, that saw gins should be adopted. Eor the larger units 
a battery of five seventy-saw gins, with pneumatic feed and de¬ 
livery, was decided upon; the necessary power to be provided by 
means of gas engines, operating on gas from producers, utilizing 
cotton seed. The African type press, making a compact bale of 
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41)01L<., ' 0 ra<» chosen. The buildings were steel frame and galvanized 
sheeting, with ample provision for engine-room, mixing-rooin, and 
pressing floors. A workshop and store, also garage for motor-lorries, 
were incorporated in each ginnery. In designing these ginneries, 
great assistance was given by the British Cotton Growing Associa¬ 
tion, whose general plan of lay-out, with such improvements and 
modifications as experience had shown to be desirable, was 
adopted. 

Three giimeric< were completed during the 1926-27 season: at 
Torit in Mongalla Province, and Talodi and Eadugli in the Nuba 
Moontains Province. Further experience during that season has 
si 'wn, however, that in Mongalla, at any rate, the large central 
planeiT would not ’jeet all requirements. Centres of production 
are widely scattered and no po-dtion that would serve a sufficient 
number of the^e can be located at any convenient distance from 
the majority. As prac*ically no domestic animals are kept in this 
province, there i» an entire lack of local transport other than porters. 
!*■ ha« been decided, therefore, to try the experiment of a smaller 
in'>taIlation in three different districts. A unit consisting of three 
4')-saw gins, driven by a portable steam engine, and provided with 
a small press, has been chosen. These gmneries will be in opera¬ 
tion in time to deal with this season’s crop. Re-pressing of the 
ginned cotton will be necessary, in wder to obtain a shipping 
bale; this can, however, be carried out at Makwar, which is on 
the railway. Whenever the production in a district outgrows the 
capacity of such an installation, it can be easily moved on to still 
mote distant loealiti^ and be replaced with a larger and more 
eumj^ete equipment capable of dealing with whatever crop is 
forthcoming. 

Tron'jorf.—^Last, but not by any means the least, of the economic 
problems to be di«cussed is that of transport. 

As previously stated, there was very little in the shape of 
organized transport in any of these provinces when the attempt to 
extend cotton cultivation was started. In Mongalla Province a motor 
road had been constructed from Bejaf on the river Nile to the 
frontier of the Belgian Congo. Motor-lorries belonging to the Sudan 
Government and to a private trading organization operating chiefly 
in the Belgian Congo u‘«ed this road. Only one cotton area, how¬ 
ever, was served by it. Other roads have been made, or are being 
made, in this province, and both the Sudan Government and the 
tra^g conenm referred to alove have uuareased the numbers of 
their lorries in order to deal with the cotton traffic. In the Nuba 



OOTTON-GBOWING IN THE SOUTHEEN SUDAN 


7 


Moontains the northern districts were served to a certain extent 
by camel transport. An eEEort was made to develop this, with 
considerable success, last season. Not only was the whole of that 
season’s cotton crop in seed carried to the railway, a distance of 
160 miles, but, in addition, a considerable amount left over from 
the previous year was also transported by means of camels. As the 
giimecy will be in operation this year, and only lint will be trans¬ 
ported, a very largely increased crop can be handled in future 
should the camds continue to come forward, and there is every sign 
that this will be the case. In actual cost, the transport by hired 
camels works out at somethii^ less than by motor-lorries, while 
there is no capital invested in the camels, by the Government at any 
rat^ as there is in the ease of mototr-loiries. From the southern 
districts of this province, however, with Talodi as a centre, trans¬ 
port is dependent on the motor-lorries for the present, and there does 
not appear to be any likelihood of the camel ever undertaking any 
considerable part of this. A certain amount will be done in the way 
of transporting unginned cotton from smaller centres to the ginnery, 
for which work the camel is particularly suitable. 

It is too early to make very definite estimates as to the real cost 
of transporting cotton, over such roads as exist in the Sudan, by 
motor-lorries. More experience is required as to the working life of 
the lorries and of the cost of upkeep and repairs under these condi¬ 
tions. The Bailway Administration, however, who run the motor 
transport, r^rdii^ the motor routes as feeders to the main railway 
and steamer system, have arranged a general rate of 5 piastres 
(=1 shilling) per ton mile for cotton. As the longest regular haul is 
just 100 miles, the cost of carrying the cotton from the particular 
ginnery to the river port is £5 per ton. I^om ports on the river to 
Port Sudan, a throng rate, varying on a zonal basis, has been 
arranged. At present an estimated figure for the cost of ginning has 
perforce to be used, but when a full season’s tunning has been com¬ 
pleted it riiould be possible to obtain definite costs for the different 
centres. With these, the ^ures for transport being already available, 
it will be possible to make a very accurate estimate of the expense 
involved in taking ibe cotton to the market, and so obtain the real 
value of the cotton at any centre, rdative to the price it wiU command 
in Liverpool 

In the two remaining provinces, the Bahr el Ghazal and the 
Upper Nile Province, cotton cultivation is stiU hugely confined to 
districts served by rivar transport. The cotton from tiiese two 
provinces is carried by steamers and barges to Kosti on the railway, 
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aiij theuce to Maktear for ginning. At pret-ent this is possible, but 
any large increabe in the crop ’will involve the installation of a 
ginnery or ginneries, with presses, in order to reduce the bulk of the 
consignments to be carried From these districts it is possible that 
the seed may be 'worth exporting, thus adding something to the 
value of the crop. 

AomcrLTUBAL.—The agricultural problems encountered are those 
common to any and every scheme of agricultural devdopment. 
Mainly they may be said to be those connected trith the supply of 
good seed of a suitable variety, the improvement of methods of 
cultivation, and the control of insect pests and plant diseases. Even 
m countries where ugriculture has reached a very hi^ stage of 
development, work in connection with these and allied questions i-» 
continually going on. No finahty can be expected, for progress, 
though Btimetimeb slow, is always being made, as knowledge accumu¬ 
lates from the resultb of acieutihe research and practical experience. 
It is not claimed, therefore, that our problems, roughly outlined 
abo'i e, have been solved in any final sense. They are, however, 
being tackled, and bome description of the methods of attack may 
be of interest. 

A consideration of importance at the outset was the kind of 
cotton that should he grown, and the source, or sources, from which 
a supply of seed could be dra-wn. Experiments carried out at various 
times had shown that cottons of the staple American types could be 
suecessfnUy grown in many ports of these southern pto'rinces. 
Conditions as regards soil, rainfall, etc., were known to vary con¬ 
siderably throughout the region. Sufficient experiments had not been 
carried out to decide definitely which variety, or varieties, were most 
snitable for particular districts. Before sufficiently definite results 
could be obtained, such e^teriments would require to be carried on 
for several seasons. In the meantime something bad to be done, and 
as we had already growm^ in the Northam Sudan, under irrigation, 
a very useful type of American cotton, it was decided to commence 
’with this. The cotton in question, or at least so much of it as it 'was 
proposed to take seed from, 'was oU being grown und» the super- 
'rieion of the Department of Agriculture and Forests, or of the Sudan 
Plantations, Ltd, ani giimed under their respective control. Seed 
of definitely kno'wn origin, and from grades of cotton decided upon, 
could therefore be obtained, and the continuous supply depended 
apon. 

This policy has been justified in its results. The cotton produced 
has met with a favourable r»%ption, and has been readily h pIabMo 
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at a premium varying from 100 to 300 points. Under any reasonable 
conditions this type of cotton has grown well, and has given a good 
yield. It is realized, however, that better results might be possible, 
either in the way of increased yield or better quality, by the adoption 
of a cotton which would be found to be even more suitable for the 
conditions prevailing. A carefully prepared scheme of variety tests 
has therefore been drawn up by the Plant Breeding Section, and 
is being carried out in some of the more important centres. 
Various types of cotton likely to be successful are being tried out 
against each other and against the variety in general cultivation. 
Any variety found to be definitely superior to the others, on a 
sufficient repetition of the experiments, can be selected as the type 
to be grown generally or in any particular district. The work of 
producmg a bulk supply of seed of the favoured type can then 
be undertaken, either locally or on some of the irrigated areas in 
the Xorthem Sudan; probably the latter alternative will be 
adopted. 

Under the conditions prevailing in the irrigated areas much 
better supervision of the growing crop can be exercised than is 
possible at present in the rain cultivation regions. Greater security 
of output, and a much higher yield, can also be expected under 
irrigation. As the various irrigation projects in the north comprise 
some 8,000 feddans of carefully supervised cotton cultivation, it will 
be understood that the production of a bulk supply of seed of any 
desired type could be quickly accomplished. 

With regard to methods of cultivation it cannot be claimed that 
any great advance has been made. Throughout a considerable part 
of the region the absence of any domestic animals rules out any 
question of ploughing for the time being. Where cattle exist, 
experiments are being carried out with certain implements, in 
order to ascertain how far their use is likely to improve the 
output, or to extend the area which the cultivating population can 
cope with. 

In connection with the typical heavy soils of the Sudan, it is 
interesting to note that the seasonal changes of climate act upon 
these soils in such a way as to effect a considerable natural tillage. 
These soils contain a very high percentage of clay. Amongst other 
properties clay possesses that of expanding in volume to a considerable 
degree when wetted, and shrinking proportionately when dried. 
After the rains have ceased, and the very definite dry season sets in, 
the clay in the soil contracts, with the result that very extensive 
cracking takes place. The cracks produced vary with the nature 
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of the soil, bat on typical “ cotton soil ” th^ may extaid to a 
depth of over three feet, and individual cracks may be anything 
up to three inehei in vridth at the surface. Durii^ the dry season 
the surface «oil becomes depict ated, and is easily removed as dost by 
the TPind. Some of this naturally finds its way down the cracks 
which have formed, and in places almost fills them up. When rains 
fall in the next season the clay expands again, the cracks are dosed 
up, and the line of lea«t reactance being upward^ there is a general 
raising of the smface level A regular, if slow, chumic^ movement 
is therefore in piogtess. with the result that the layer of soil affected 
by the erackins ^ constantly being moved. 

The inversion and «tirring is much more thorough than could be 
obtained by any mechanical means which it would be economical 
to tinploy, and the condiHon of these soils is very much better than 
their composition would lead one to expect. This probably explains 
why such good results are obtainable with what may be regarded as 
the L c«t priiii'’ive tilltge operations. 

Nutui*', ’ oveter, does not assi^it the cnltivator in the same way 
w’tl record to the operations that mnst be carried out while the crop 
growing. Weeding must be carried on, or the cotton plants become 
swamped in the growth of grass and other vegetation which continues 
tlirongbout the duration of the rain«. The primitive implements of 
the native cultivator are, however, capable of dealing with these, 
provided that the output of human energy is sufficient. In most 
di«tricta «ome form of iron hoe is used; in some, however, a sharpened, 
charred stick is the only implement available. 

It no great advance in the standard of cultivation can be indicated, 
progress can be claimed in regard to the picking and handling of the 
cotton. Dirty cotton i<3 not accepted at the baying centres, but very 
httle of it comes forward. Picking, on the whole, is very well done, 
and the people have been very responsive to the efforts made to 
induce them to keep inferior or damaged cotton separate from the 
good In conseqnence. the grade of the cotton is good, a feature 
that Las helped its ready sale in LiverpooL 

Imict Pests a».d Plant Diseases .—Of insect pests the most im¬ 
port mt has been a red Stainer bug, which at times has caused a 
considerable amount of damaga It has been found to be associated 
with certain in«ligenous trees, and a study of its life history and 
hjbbs is being carried out by the entomcdogical staff. A habit of 
congregating m mass^ in these trees at certain times has sn^ested 
possii ie means of controL the real value of which can. however, only 
be asceitained by farther investigation. Other insects are found to 
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attack the cotton, but so far none of these has become a serions p^t. 
A study of all the possible insect enemies of cotton in this region is, 
however, bong uarried out, so that methods of control or prevention 
may be put in force whenever necessary. 

Blackarm has been found to occur wherever conditions unfavour¬ 
able to plant growth are encountered. Fundamental work in con¬ 
nection with this condition is being carried on at Khartum, and 
a confflderable amount of information regarding the organism causing 
it has been accumulated, but no method of preventing or curing 
the disease has been devised as yet. 

From what has been written it will be seen that conditions for 
increased cotton production have not been entirely favourable. 
Last season, moreover, was not at all a good one in many districts, 
the rainfall being deficient in some and in excess in others. Two 
very dry seasons in the Central and Northern Sudan had, moreover, 
raised the price of dura to such an extent that, in districts in the south 
from which it could be exported, it definitely became a cash crop, and 
as such more &ivoured by cultivators than cotton. The level of cotton 
prices has also been distinctly lower than when the first steps to pudi 
cotton-growing were undertaken. Considering these factors, there¬ 
fore, and the other difficulties encountered, it is the more satk- 
factory to be able to record that distinct and steady progress has 
been mad& The following are the production figures for the two 
past seasons, and the estimated figures for the present one. 

1925-26. 1926-27. 1927-28. 

3,500 bales. 4,800 bales. 10,000 bales. 

It is not pretended that even the hi^er figure represents a notable 
increase to the cotton supplies of the world. It does, however, represait 
an important addition to the exportable products of the Sudan, and 
particularly of those provinces in which this cotton was grown. As 
already pointed out, these districts had previously produced little or 
nothing which could be economically exported. An export of pro¬ 
duce. therefore, worth some £200.000in Liverpool, and probably about 
half that figure to the native cultivator, marks a very definite advance. 
It may be taken, moreover, that it represents a real iner^se in 
production. There is no indication, for instance, that cotton has 
merely replaced food crops. 

This is not the place to discuss the effect which such a movement 
win have upon the general trade of the Sudan, but it is obvious that 
the dreolation of the extra cash realized by the sale of cotton must 
evmitually be reflected in the increased trade of the districts them- 
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Selves and in the volume of Sudan trade generally- The balance 
of trade in the Sudan must be maintained lai^ely by the export of 
raw luateriabs, and if steady progress in the extension of cotton- 
^rrowing in the*5e southern provinces can be realized, the commercial 
I j^ition of the whole country must be improved. Such an effect 
must eventually re*ict upon the trade of Great Britain and the 
Empire, and particularly Lancashire. 
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SVAORUS RUQIPRONS, BALY.: A GHRYSO- 
MELID BEETLE ATTACaCING COTTON 
PLANTS IN NATAL; AND MEASURES 
FOR SEASONAL CONTROL 

BT 

: f . S. PAEtSOinS, 

Officer in charge oj the CorporaiUm'e Experiment Station, Magut, Natal. 

Teb Division of Entomology, South Airioa, leported in 1925 that a 
leaf and stem feeding beelde, Syagrus rugijrtms, Balj., had caused 
considerable damage to cotton plants on several farms in the district 
of N’Gotshe, Natal, and in Zululand. It 'was stated in the report 
that the beetle had been kno'wn for several years as an oeea^onal 
pest of cotton in South and East Africa. 

With the expansion of cotton-growing in the N’Gotshe area 
increasing numbers of the beetle were observed, and damage caused 
by it, particularly to seedling cotton, gave rise to some apprdiension. 
A small white grub, which attacked the roots of the cotton plants, 
was associated, in the minds of the growers, with the beetle. This 
belief 'was confirmed by the author, the larvse giving rise to the beetles 
under field cages. 

It is important to remark that the beetle concentrates, or has 
in the past concentrated, over patches of the crop in certain lands, 
and that succeedii^ seasons have brought a recurrence of the attack, 
in varying concentration, over the same patches of the same lands. 
This phenomenon does not appear to be correlated with a general 
soil type, natural flora, or local meteorological conditions, the latter 
being markedly variable. 

Wild host plants of this insect have not been discovered here, 
other than Ahuiilon sonneratianum, L., which appears to serve in 
this respect to an unimportant d^ee. 

The beetle infestation is not confined to the concentrated areas, 
but rather a few individuals may be found in almost evexy field. 
No new “ Beetle Lands ” have been reported or found in the old» 
cropped fields, and new breakup has been practically n^gible 
during the past season. 

Cotton seedlings are subject to attack from October to late 
December. The appearance of the beetle coincides -with the appear- 
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ance of the seedlings, but the main infestation takes place in Novem¬ 
ber. In the concentrated areas one to ten beetles may be fonnd 
per seedling, feeding on the leaves and leaf stem. These may cause 
the death of the plant in a few days. Many patches of dead seed¬ 
lings are evident, in a badly infested field, a fortni^t after the com¬ 
mencement of the main attack. In November, 1925, an eighty-acre 
stand of cotton suffered a 60 per cent, death rate firom beetle depreda¬ 
tions in a fortnight; finally oidy a few scattered healthy-looking 
plants remained. Such lands resown to cotton in early December 
may produce a crop, given favourable rains, with little sign of the 
adult beetle. Many plants will be observed, however, to wilt and 
die. and an examination of the roots will reveal the presence of one 
to five (rarely more) small white grubs embedded in the tissues. 

The grubs are found from five to eighteaa inches bdow the soil 
surface, and are genorallv somewhat grouped around or along the 
main roots near the nodes of the upper secondary roots. The 
secondary roots may be attacked first, and larvae have be^ fonnd 
destroying the tips of them. 

The larvae eat out deep open (diannds, eneircling the root or 
pursuing tortuous paths. The chaimels cut into the zylem and 
phloem strands, and where the main root is attacked the plants 
concerned very rapidly succumb. 

Stands of seedling cotton which have been attacked by the beetle 
invariably suffer further notable loss of plants from the root damage 
of the beetle larvae, some weeks later. 

The adult beetle practically disappeared in late December, 1925 
and 1926. A few stragglers were found in January, and in mid- 
February a mild attack of beetle was observed on some late planted 
cotton. Whether the latter case may have belonged to a second or 
other generation is not known, as studies on the cyclical behavionr 
of the insect are not complete. 

The general course of the infestation appears to consist, then, of 
a massed appearance of the adult beetle on the seedling cotton from 
October to late December, with a maximum in Novmnba. The 
beetles practically disappear in December. The plants surviving 
the beetle attack suffer considerable losses firom the root feeding of 
a small white grub, which is the larva of the beetle. 

The damage caused by beetle feeding on large plants is slight. 
It has been found eating out shallow circular patches in the wall of 
the boU. 

The full-grown beetle is about 8 to 9 millimetres in length, 4 
millimetres in width, and ovoid. It is uniformly a shiny black ii. 
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eoloor. The 'wiog eoreiings (elytra) are hard, and bear abont twenty- 
four orderly longitudinal lines, with continnous shallow pits between 
the lines, the whole providing a ridged effect. The beetle is reported 
to have been seen in flight, but the author has not observed this, 
and has been unable to induce them to fly. 

Ordinarily, when dislodged from a leaf on to the ground it turns 
on its back, and remains motionless with hdd up. Immediately 

the observer moves away the beetle rapidly seeks cover beneath 
fallen leaves or soil lumps. During the heat of the day it 
commonly abandons the plants for the shade beneath large soil 
lumps, or takes cover in the curl of leaves which have withered 
as a result of its feeding damage. 

The larvffi are white, cylindrical, and wormhke. They bear a 
li^t to dark brown head, and are 8 to 9 millimetres in length when 
full grown. The larva forms a smooth, walled earthen case, in which 
it metamorphoses to tiie beetle in the naked state. The pupation 
occurs in the soil at depths of 4 to 18 inches. 

For a full description of the adult and its formative stages 
readers are referred to the Division of Entomolc^, Pretoria, &ou& 
Africa. 

Occasional beetles have been found in midwinter under dods in 
plou^ed lands, and it is presumed they winter over as the adult. 


CONTHOI. MbASUBES. 

Preliminary experiments on the value of various insecticides in 
destroying the beetle were r^orted in 1926.* Dusting operations 
with Paris Green and die arsenates of lead and calcium wore found 
to be very effective. The 1925-26 programme was interrupted by 
the disappearance of the beetle in December, and the tests reported 
concerned small plot tests conducted in February, whmi the i^esta- 
tion was comparatively mild. The trials did not permit the assess¬ 
ment of costs per acre. 

On the appearance of the beetle on seedling cotton in the spring 
of 1926, commerdsl mixtures of the arsmiates of lead and oaleinm 
were dusted over the plants in heavily infested lands on a field scale. 
The dusting operations were carried out by cotton farmers under the 
writer’s supervision. The results were eminently satis&ctory from 
the point of view of mortality. One application of calcium arsoiate 
over a very heavily infested block of 20 acres caused an estimated 

* Reports from Experimental Statioes E.C.GI.0., 1925-1^, F. S. Baaoos, 
Gandover Experiment Station. 
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kill of do per cent. In this instance the beetles, if alloTced to proceed 
unchecked, 'vronld have destroyed the stand. 

The arsenates of lead and calcnun and Paris Green ^ere equally 
effective. Of the three insecticides, calciuzn arsenate is the cheapest 
in bouth Africa. The foUo^mg costs of application are based on 
the Ube of this poison. 

The equipment at disposal consisted of tvro animal-dra'vm dusting 
machines and three types of hand blovrers. The animal-dra'vm 
apparatus was not satisfactory urith oxen, but might be used to 
advantage with steady mules, if the planter has sown straight lines; 
otherwise there is great waste of insecticide, and too many plants do 
not get dusted. Such machines would require considerable modi- 
ffcation in order to perform efficiently over seedling cotton. Of the 
hand dusters, a knapsack type was found most satisfactory. 

The commercial calcium arsenate mixture employed consisted 
of calcium arsenate of 40 per cent. AbjOs and a carrier. Five pounds 
of this mixture per acre were sufficient for on adequate distribution. 

Tf3*s showe i that one native labourer could thoroughly dust 
3 acres in a nine-hvar working day. using a knapsack duster. The 
prevailing daily wage and food cost for a faU-grown native is Is. lOd. 
The acre cost for one application of calcium arsenate would there¬ 
fore be: 

Labour .. 7|d. 

Insecticide (5 lbs. per sere).. .. 3 b. lOjd. 

43. 6d. 

The cost of insecticide includes railage and other transport charges. 
The outlay on equipment .md interest and depreciation thereon 
would require to be distributed. The cost of applying the insecticide 
is an important consideration at 4s. 6d., when a crop may otherwise 
be brought to reaping fer a sum in the immediate neighbourhood of 
80s. It is not improbable that the introduction of crop rotation 
win reduce the pest. In any event, it would seem advisable to throw 
the ” Beetle Lands ” out of cotton cultivation for a period of per¬ 
haps three years. A careful watch on minor infestations would be 
I rofitable, as these could be dusted piecemeal, and the spread of the 
beetle checked. 


Augujt, 1937. 
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An increase in the number of sovu'ces of supply of raw cotton 
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therefore, that all those interested will aid the Corporation in 
their endeavours to extend the cultivation of cotton within the 
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THE ROUND BALE 

BT 

BOGER THOMAS. BJSc. 

Formerly Inapetior-Omeral of AgricuUtire in Iraq. 

Ddbiko a recent tour of inquiry through the Cotton Belt of the 
U.S.A., the writer was impressed with the bi^ costs of handling the 
American cotton crop and with the extraordinary amount of wastage 
associated with the marketing of cotton between the field and the 
factory. Both the wastage and the high costs of handling are in 
large part due to antiquated practices which have grown with the 
industry. The organization involved is one of vast dimensions, 
necessitating, even before shipment, a bevy of middlemen amongst 
whom are included the country buyer, the factor, the dealer, the 
broker, the merchant, and the shipper, each of whom expects his 
legitimate profits on every consignment handled. 

Msffketing, from the standpoint of the owner, may be considered 
as the means whereby a physical commodity is converted into pur- 
chasii^ power of value. The efficient conversion of raw cotton into 
purchasing power, involving ultimately the delivery from the field 
to the spinning mill, necessitate the performance of several essential 
services, amongst which are included preparing, standardizing and 
grading, baling, assembling, distributing, wardhousing, inspection and 
regulatory work, finjmFtmg, furnishing information, and risk-takii^. 
An efficient marketing service dhould require in payment for its 
services only a small proportion of the value r^resented by the 
commodity handled. 

The system of marketing cotton in vogue in America, though 
admittedly effective and reasonably expeditious in operation, reeks 
of waste, and is overburdened with overhead charges, the inmdence 
of which ultimately falls on the ootton>grower. To quote an eminent 
American economist, Bdward Atkinson: “ The American square bale 
is our most wasteful, most barbarous article of commerce.” 

With the exception of the recent relatively minor imiuovements in 
ginning machinery, the very recent developments in picking cotton 
by machinery, and the rdativdy slow but steady acceptance of the 
round bale by a section of the spinning trade, mainly on the Continent, 
there have been no outstanding improvements in the handling of the 
cotton crop siime Eli Whitn^ invented the cotton gin in 1798. 
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Within rnctnt yeois there Las been a general trend in industries 
to reorganize by concentration through fewer hands. EfiSciency, 
elimination of waste, reduced overhead charges, concentrated technical 
skill, and a closer association between producer and consumer, are 
factors which contribute to a much greater degree than hitherto to 
the succei^i of commercial enterprises. There is still room enough 
for the extended application of these factors, and more particularly 
so in some sections of the cotton trade. The establishment of official 
cotton standards by ih** Government of the U.&. for the classification 
of American cotton laid the foundation for many impiovements 
in cotton marketing methods. These standards have helped in par¬ 
ticular to clear the ground for developing and improving the service 
feat^ires of the trade. 

To change an established custom requires time for adjustment to 
the new conditions. There are indications that many of the older 
established pn^ctices assocLted with the handling of cotton are 
latt-rly evolving from the chrysalis stage. New forces are now operat¬ 
ing, and iu this connection one of the chief contributing factors is the 
co-operative movement amongst growers, which serves to establish 
closer connection with the spizmer, thereby ensuring a greater degree 
of continuity of interest in the raw product between the field and the 
factory. But much is also being done through the personal initiative 
and enterprise of those merchants associated with the trade who seek 
to adjust their methods to changing conditions. Outstanding in this 
latter respect is the establishment of the round bale; and it is this 
avenue which the present article is designed to indicate as one which 
appears to hold out much promise for the effective curtailment cf 
handling costs, and for the elimination of part of the waste associated 
with the marketing of the cotton crop. 

Before proceeding to a consideration of the roimd bale it is as well, 
in order to visualize the problem in better p^pective, to recount 
briefly the custoznary manner in which the American bale is handled 
between the gin and the port of shipment. 

The American crop is ginned in the vicinity of the cotton fields 
almost immediately after enough cotton has been picked to form a 
bale, borne idea of the damage done to cotton at the gin, and of 
the wastage which must result therefrom, may be gathered from the 
fact that of the 243 ginneries studied by the Oklahoma Cotton 
Growers* Co-operative Association 190 were damaging the cotton for 
one or more causes attributable to defective maintenance or manipula¬ 
tion of the machineiy. 

The raw cotton is pressed at the ginnery into what is commonly 
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kno'sm as the “ square ” or *' flat ” bale. The baling press is an 
essential part of the eqnipment of erery ginnery, but owing to the 
heavy cost of high density hydraulic presses most ginneries are fitted 
with the less costly screw press operated by steam. In steam pressM 
there is a tendency to condensation in the cylinders, and very often 
the water escapes through faulty pacMng on to the cotton in the 
press bos. This is the cause of the majority of the water packed ’’ 
btdes with fdted ” spots, which are responsible for a considerable 
amount of wastage and difBculty in the process of spinning. The gin- 
pressed or flat bale may be forther compressed once, and in most 
cas^ twice, before it is shipped. At each process its dimensions are 
reduced, whereas its original square shape is retained. 

Li the process of gin-pressing, two sides of the bale are wrapped 
in coarse open-weave jute ba^;ing or bxurlap made of all the different 
grades and types, and with six ties or hoops of iron. The edges of 
the baling are not sewn together, so that two sides of the bale are 
only partly covered, and its ends are also frequently left uncovered. 
The two ends of the six individual ties are clamped together before 
the press is rdeased. The daisity of the gin-pressed bale averages 
1*2J lbs. per cubic foot, and the wei^t averages 600 lbs. gross, with 
extreme fluctuations of 350 and 750 lbs. and normal fluctuations 
ranging horn 450 to 550 lbs. 

On being gin-pressed the square bale is sampled in two places by 
cutting the ba^icg between adjacent hoops with a knife along three 
* sides of a rectangle. Erom 1 to 3 lbs. of cotton are removed by 
country buyers at the time of sampling. The bale may then be 
taken direct to the nearest compress warehouse by order of the owner, 
or it may be courntzy compressed at the convenience of the railway 
authorities so as to economize in rn fling stock; but more frequently 
it is dumped in op^ storage yards, to be removed when rail transport 
becomes available. It is at this stage that cotton bales suffer most 
from “country damage,” which results mainly from esposure to 
rain and to the absorption of moisture from the ground. Generally 
there is also an appreciable loss at the country storage yards on 
account of pilfering, estimated roughly at an average of 2 lbs. per bale. 

On reaching the country compress, where the cotton is ware¬ 
housed under cover, the ties are removed; the bide is compressed by 
hydraulic pressure to a density of StSi to 25 lbs.; patdies of burlap are 
added to cover the holes previously made at the time of sampling; 
nomudly seven ties, and frequently d^t, are fitted instead of the 
original six; and if the cotton is offered for sale while at the country 
compre^ it is again sampled in the same mannar. In due course it is 
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consigned cithrr direct to American milla or to the port of shipment, 
to be deposited in the port eompre^ varehonse, where it is finally 
compressed for export shipment to a density of 38 to 35 lbs. with ei^t 
to ten ties; more patches are added in the latter cose; generally two 
more samples are taken; “country damaged” cotton is removed 
from the bale with steel combs; and extra charges are made for 
storage, weighing, applying patches, re-tagging, sampling, ranging, 
marking, loading, etc. Farther samples are taken each time the bale 
changes hands. After bemg recomproised to high density the bale 
may then be shipped direct or, as frequently happens, it may be 
shipped to New York, where it is delivered on contract for reshipment 
to its destination. By direct shipment to Great Britain a saving of 
about §4 per bale is efiected. 

Of the 500 lbs. gross weight of the standard compress bale for 
export consumption indorsed for American cotton by Eng^h spinnars, 
4 per cint., or 'JSt lbs., is tare which is comprised of bagging and ties. 
Ciistonunly a deduction approxiiaating to the actual tare is assessed 
in Europe against the American high density square bale; this deduc¬ 
tion is 0 per cent., or 80 lbs., for a bale of 500 lbs. When sold for 
domestic consumption American cotton is tared at 22-24 lbs. per 
standard bde, country compressed, having a deisity of 22-25 lbs. 

In so far as rail freight, ocean freig|ht, and insurance are eon- 
eemed, tore has to bear the same pro rata charges as raw cotton. 
The gtoffi rail and ocean frm^t charges for transporting a bale of 
cotton &om the field to Europe amount on an average to about 
$8.50. Of this, 6 per cent., equivalmit to about 50 cents per bale, 
is due to taie. With an Amraican crop of 18,000,000 bales it is 
estimated that the initial coat of baling and ties, together with the 
pro rata obarges borne 1^ these in transit (part domestic and part 
sxpmrt), averages about $1.75 p« bale, or a total of about $31,500,000 
for the 1926 crop alone. 

Many cottonm^hantsava: that the present trade rules nmiAPming 
gross tare are responsible for a great deal of the economic waste 
tom which the American crop suffers. The RansdeQ Bill, recently 
introduced into Coi^gcess, which proposes to delude powers to the 
Seerrtary of Agriculture to fix the standard covering of cotton at 

gin, may perhaps hdp to remove some of the abuses associated 
with fare. But the present rules and conditions r^arding tare will 
ne^ a conaderable amount of revision and concerted international 
action before any radical improvemait can be expected on this score. 
American rules allow a certain amount of tare: foreign rules allow a 
different amount; and both are in percentages of the gross weight 
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of the individual bale. Besides, o-wing to local custom 100 Texas 
bales in a consignment may average 550 lbs., whereas the same numb^ 
of Atlantics may average only 460 lbs. Merchants try to adjust 
weights at the compress when patdbing; but with varying weights 
of cotton in the bales and with irregular weights of initial tare and of 
patches previously added, correct taring at the port of diipment is 
practically imposmble. The merdiants’ difidenlties are accentuated 
by the fact that they do not know before compressing whether the 
bale will be sold for domestic consumption or for foreign shipment; 
and, therefore, they cannot foretell the predse weight of patches 
which they may be allowed to add with impunity. In addition the 
foreign markets, when determining the actual tare on any bale, 
allow separately for bagging and for ties. This results in t^ mer¬ 
chants frequently having to pay tare claims for excess wei^ of 
bagging, although the we^t of the ties may be below the regulation 
sdlowance, and mce versa. Merchants also have to pay the costs 
of tarizg and controllers’ supervision fees on practically 10 per cent, 
of all export shipments. Many authorities are of the opinion that 
if merchants, shippers, and spinners would agree to accept a ndt 
toeigM basis for delivery, then appreciable savii^ could be effected 
to the advantage of all concerned. 

This rot^ and brief survey of some of the features concerned 
with the handling of the American crop suffices to show that big 
money is involved, that the trade itself is in large part dissatiffied 
with many of the prevailing practices, and that there is room for 
diminating much of the economic waste associated with this hrmidh 
of the mdrmtry. 

The roimd bale, as origmally placed on the market to an appreci¬ 
able extent about twenty-five or thirty years ago, had certain unde¬ 
sirable features which eventusdly caused its abandomnent. It had 
a hard core, resulting from it being wound on a ^hecical sted rod 
which wr» forcibly removed on completion of the baling process; 
and the cotton at the centre of the bale was damaged, due to excessive 
pressure and coinddent friction at the centre. A powerful corpora¬ 
tion was formed to exploit this novd method of baling, which, it is 
reported, ultin^tdy resulted in a few hundred thousand round bales 
being handled. Unfortunatdy the operating company did not 
succeed in ftliTniTiatiTig the defects of the original round bde. After 
the project had attained to foirly large dimensions the supply ex¬ 
ceeded the demand; the foundation of the businesB was insecure; 
and thejoiganisation as a whole proved inadeqimte to cope with tiie 
multifarious problems which must of necessity arise in instituting 



22 


THE EMriBE COTTON &EOWING EEYIEW 


on a coismiprcial F>cale such a radical change in marketing 
methotls. The initial etiort to establieh the lound bale proved a 
disdbstruus failai^*, an«l a great de^tl of capital was lost in the enter- 
pn*Je. 

During the pa^t fifteen years another attempt has been made to 
establish the round bale by a company of buyers and shippers who 
before the Great Wurt were practically unknown to the trade, vhereas 
today they ar*^» probably the leading cotton merchants of the world. 
Tiny have succitd<d in eliminating the objectionable features 
ass3eiat d with th origirutl round bale, and have latterly built up a 
sub-st. ntial bu>ine^^ m this branch of the industry with a round 
bale which h ais the trade name “ Acco."’ 

borne idea of tu &kady progress which has been made in establish¬ 
ing the Acco ruuiid IvJt Ui.^y be gathered from the following data: 

StATLSIEKT showing the PPrfGBE«iSITE Inceease in the Develoebdbnt of 

TFT rVD BUJS. 


liuhud Balts {of 250 Lbs.) produced in TJM.A. 


Stason, 


T^iilAi '■an 
Crop in Eunntng 
Boies {rovnitng 
Bound Bales 
as SalJ-^Bales). 


ToUd 

Bound 

Bales. 


I 


Acco Bales Bound Bales 
Acco . as Percent- (counted as Ealf- 
Bound ' age of Tokd Bales) as Per- 
Bales. Bound centage of Total 
Bales. American Crop. 


1916-17 

12,738,000 

192,339 

134,208 

EerCent 

70 

Per Gent 

0-76 

1917-18 

11,885,000 

189,076 

161,536 

86 

0-80 

1918-19 

11,360,000 

154,204 

126,479 

82 

068 

1918-20 

12,553,000 

114,305 

99,356 

87 

046 

1920-21 

11.3?7,0UU 

206,534 

180,729 

87 

0-91 

1921-22 

11,653,0IJU 

123.791 

119,503 

96 

0*53 

1922-23 

ll,2i>3,000 

172,182 

160,541 

93 

0*77 

1923-24 

ll,29l»,000 

242,307 

224,862 

93 i 

1*08 

1924-25 

13,639,000 

314,32> 

305,514 

94 

1-18 

1923-28 

16,122,000 

351,121 

344,497 

98 

1-09 

1926-27 

17,687,000 

663,786 

647,805 

98 

1-88 

1927-28 

12,5(X).OUO» 

750,000* 

— 

— 

3-00* 


It is anticipated that the portion of the 1927 crop which will be 
marketed in round bales will approximate to 750,000 bales of 
250 lbs. These are significant figures, and are indicative of the recent 
trrnd of evtnts. Practically the whole of the round bale bnsiness 
is controlled by one company who hold the patent rights in the Acco 
press. There were about 200 of these presses in operation in the 

^ Estimated. 
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U.S^. in 1926; and it is nndeirstood that more ginneries frill be 
equipped frith this type of press preparatory for the 1927 crop. 

Space limitation does not permit of the techrucalities and the 
detailed mechanism of the Acco press beii^ described here. It frill 
perhaps suffice for the pr^ent purposes to consider only the proe^ 
of manufacture of the Acco round bale. 

Fig. L illustrates the genoal design of the Acco press. It can 
be fitted to any modem type of ginning plant. Cotton is delivered 
from the gins to the condenser which forms the upper part of the 
structure. In the condmsor the lint is formed into a bat 4 inches 
thick and 8 feet wide. This bat is fed automatically into the top 
of the baling mechanism, which appears in Fig. L lying horizontally 
under the condenser at ground-leveL This consists of nine corrugated 
steel rollers which rotate on their own axes at a uniformly slow speed, 
and are together endosed in a steel drum (Fig. II.). The rollers are 
so anax^ed as to leave a central cavity 8 feet long and 24 inches 
in diameter to accommodate the finished bale. The action of the 
rollers is such that th^ exert a sli^t pull on the fibr% as the bat 
eaters the press. Thk action tends to draw the individual fibres 
and to lay then parallel. It appears that this feature of the Acco 
bale is favourably commented upon by spinners. By a special process 
a large percentage of the short wasty fibres are removed from the 
cotton while being pressed; this cleaning process is additional to the 
treatment which cotton receives when pressed in square bales. 

As more and more cotton is fed into the cavity in the form of abat, 
the pressure on the rollers is allowed to incres^e until an indicator 
shows that about 250 lbs. have been accommodated. Burlap 
(bagging) of high grade, and of sufficient length to cover completdy 
the length of the bale, is then fed into the press. The bale is released 
by means of a lever, and it rolls on to the floor, where the edges of 
the bagging are sewn together by hand, and two md patches of 
btb^^ing are at the same time affixed, thereby com^etdy coveting the 
bale. No hoops are added; and the bale, beiag dassed as hi^ 
density, is ready for shipment without further treatment. The 
density averages 35 lbs. per cubic foot, and may vary from 82 to 37 
lbs. The tare is 2| lbs. (or 1 per cent, as compared with 6 per cent, 
for hi^ density export bales). Gonriderable care is takrai to prevent 
“country damage,” and in consequence all Acco bales are dther 
immediately put on rail or stmed in weatherproof wardrouses to 
await rail transport. No hoo^ may be used to hoist or handle the 
bale;anditmay onlybesampledattheends. Thebf^^ngontheAeco 
bde is never cut whoi sampling, whidh is done with a sperial anger. 
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Round baits of 250 lbs. can be conveniently bandied without 
the use of a hoittt by one man, and stacked in two tiers bytuo men, 
or by three men to a height of b or 9 feet when arranged on their 
ndes. The bale can be opened by cutting the stitches in the bagging 
arid removing the latter. The bat may then be unwound in a con¬ 
tinuous layer, ready to be thrown into the bale breaker at the mill; 
or, if preferred, the bale may be broken open by tearii^ it down 
to the core by hand. 

The Acco bale is only pressed once in contrast with the three 
times to which the square bale is normally subjected when exported, 
and it is only sampled twice—^namely, one sample of f lb. at the port 
of shipmeat, and another of the same weight at the port of disem¬ 
barkation: whereas from four to eight samples of about 1 to 2 lbs. 
eadh are taken from the square bale, depending on the number of 
ownet^p changes. 

GoiCMJUTiTX Data siLATixaTO tub SorAss Balb ass the AccoRouxd Bale. 


. Density 

MeOud of per 1 | 

Bailing. Dimensiom. i OtAio BaygtM 


WtigU 


per 

SOOIsba. 


SQtJABxBjiUi. 

First JProttM; 

Glii-pira»ed 
bate mioom- 

peemud 54 x 27 x 45 ' 500 

SeeondProeess: 

Staadaxd 


e om | g o w 

bale 


56 x 28 x 22 500 


TkirdProoeu: 

PM oom- 

rfaiOe 59 x 24x19 

Boom Baxje 35 x 22diam. 



Cost^ 

Bagging 

ami 

Ties. 


1-80 


I® 

ISM 

S 


0-50 


In view of the theoretical waste in floor space when nsiog round 
bales, it is of interest to compare the actual measurements of floor 
space occupied by the round bale and by the hi^-density square bale 
respectively. Measurements made on several lots stored at a com¬ 
press warehouse showed that the average floor space required for 
one square bale was 4*45 square feet, and for two round bales (when 
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these were stacked end on end) was 4*42 sqnaxe feet. The difference, 
though slightly in favour of the round bale, is really negligible, but 
at the same time it is siguihcant, and is to be attributed to theiiregolar 
shape of the so-called “ square ” bale.' 

Great care is taken by the proprietors of the Acco press in the 
selection of suitable gizmeiy owners, efiGieient ginneiies, and desrable 
localities for the installation of their presses. Strict supervision 
is n^intained, and sm exceptionally high standard of service is 
observed. The result is a h^ degree of uniformity in the marketed 
product, which is naturally appreciated by that section of the trade 
which is accustoming itself to the use of the round bale. All the 
bales turned out by Acco presses are bought, sold, and handled 
throughout by the one opecatii^ company. Nearly all Acco presses 
are confined to that portion of the Cotton Belt which lies west of the 
MissisBippi Delta, mainly in Texas and Oklahoma; and it appears 
that the company will only extend its activities to other sections 
of the Cotton Belt in consonance with the increased demand for the 
round bale by spinners, and -with the rate at which it can multiply 
its efficient organization, at present centralized in such a manner 
that all Acco bales can be handled at'one port of shipment. 

A ginnery equipped -with an Acco press requires a power plant 
with about 85 h.p., additional to that required to operate the usual 
types of steam presses installed in ginneries. No deep foundations 
are required, and the press can be installed by qualified mechanics 
ready for operatii^ -within about four days of ddivery. The capadiy 
of the Acco press is limited only by that of the ginning installation. 

Only three Acco presses have been supplied outside the U.S.A. 
Of these, the two sent to Buraian Turkestan are bdieved to be hinc- 
tioning, whereas the one supplied to Indo-Ghiaa is reported to be no 
longer in operation. | | | 

It appears that a different type of round bale press, operated by a 
separate company and capable of producmg a 500-lb. bale, now 
beii^ exploited in the stapled section of the Mississippi Ddta. 

!ffiie round bale has been subjected to a certain amount of criti¬ 
cism wMeh the -writer has been at some pains to investigate. Practi¬ 
cally the whole of the round bale supply of 663,786 bales from the 
1926 crop -was of a staple length around 1 inch. The proportion 
of the round-baled crop of 1^ inch and over is n^fligible. It is 
contended by some merdrants who are interested in the staged 
section of the trade that round baling by the present method m not 
equally well suited to stapled cotton because of the dam^ resulting 
from the drawing of the long fibres by 3ie xollezs. No proof of this 
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eontention, supported by experimental data, could be found; and in 
the course of the inquiries it transpired that the view is in part 
dictated by hostility from long-established interests in the square 
bale, and partly to the incidental but economic concentration of the 
round bale business in one section of the Cotton Belt where little 
stapled cotton of inch and over is grown. Besides, merchants and 
spinners who have had no experience with the round bale as now 
marketed are disposed to be prejudiced against it on account of the 
defects of the original round bale with its damaged core and the 
consequent failure of the initial operating company. 

Most of the round-baled cotton is consumed on the Continent, 
a relatively small portion iu Great Britain, and practically none in the 
U.S.A. There appears to be grater prejudice in England than on 
the Continent against the round bale. It was not ascertained why 
practically none of the round bales were consumed in the States, 
but it is obvious that greater savings are effected with the round bale 
when used for export than for domestic consumption. 

The following data, which are believed to be conservative, serve 
to indicate the considerable savings which could be effected in handling 
cotton after the manner in which Acco bales are handled by direct 
shipment to the spinner. For the purposes of these estimates the 
tare on the square bale is taken to be 6 per cent., or 30 lbs., and on 
the round bale 1 per cent., or 5 lbs., on two bales of 260 lbs. each. 


EaTTMUTSD AvZBAOI SaVZSTOS WHICH COULD BS EbTSCTXD BT SUHPLrZNG THE 
Rouitd Balb bx ZteECT SBLncsHT TO THE Spznhbb ih Eubope. 

DoBart per Bah 
cf 500 IBs, 


Bail frdlght: ginncory to port, 25 lbs. diSerenoe in tare at 50 

cents per 100 Ifae, . 0.12 

Bail frei^t aHovance on high-density bales from ginnery to 

post . 0.45 

Cost of bagging and ties: square bale, $1.80; round bale, $0.50.. 1.30 

Cofuntiy compereBstng . 0.60 

Port compresaizig (high density). 0.75 

Patches .. .. .. 0.66 

Coontzy damage, etc., at 4 Ifas. per bale at 15 cents, per lb. .. 0.60 

Difference in marine insurance: sqnare bale, 1^^ cents pa 
cent.; round bale, 1 cent per cent. .. .. .. .. 0.34 

Ocean freight: Xew Orleans to United Kingdom on 25 lbs. 

difference in tare at 75 cents per 100 lbs... .. .. 0.19 

Additional compress chafes on square bale: storage, extra 
ties, re-sampli^, picki^ applying patches, cooditioning, 
marking, tagging, etc.. 2.00 


Total savings per bale of 500 lbs. .. .. $7.01 
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Additional savings, which are difficult to estimate, would include 
losses on the “ city crop,” interest on delayed shipments, considerable 
economy in rolling stock, etc. 

In the case of cotton consumed in the country where it is produced 
the savings would of course be appreciably less than indicated in the 
above estimates for escort sbipmmt. Taking the world’s annual 
cotton crop as 80,000,000 bales, of whidi, say, one-half is consumed 
in the country of production and the other half exported, it is believed 
that $5 per bale would represent a fair estimate of the gr(»s savii^ 
whidi could be realized by adopting the round bale and establishing 
direct conneciion with spinners. This is equivalent to $150,000,000 
a year, or about one-sisth of the gross costs of marketing and handling 
a 30,000,000 bale crop. 

The estimates now famished are recorded mainly as an indication 
of the enormous sums involved. It is fnUy realized that the diip- 
ment of the wkoZe of the world’s cotton crop direct from the fidd to 
the factory, whether in round bales or othowise, by cotton merchaats. 
without making use of other intermediaries, is not a practical proposi¬ 
tion. The round bale is not tend^ble against futures contraets; 
and in this connection it is of interest to note that the whole of the 
Acco bale industry has been built on direct shipmmt to spinn^. 
Until, therefore, the Cotton Trade Begulations are amended so as 
to permit the round bale to be tendered against futures contracts, 
there would appear to be but little opportunity for the successful 
establishment of the round bale method of marketing cotton in any 
country, except in cases where the owners of round bale presses can 
arrange to dispose of the whole of their stocks by direct shipment 
to spinners. 

Much patient and courageous enterprise has been necessary to 
establish the round bale busmess even to its present dimensions. 
And if the enthusiasm of aU who are directly concerned with the 
round bale at the production end is any indication of its true merits, 
then we can confidently look forward to the rapid e^ansion of this 
commercial effort, which has already succeeded in breaking away 
from loi^-establi^ed customs in virtue of economies effected. 

This conspectus of the round bale problem has been designed 
more with the view to emphasize the need for greater economy in 
handling the square bale than for the wid^pread adoption of the 
round bale. There are strong reasons for believing that competition 
arising out of the steady exptmsion of the round bale basinet will 
of itself stimulate the adoption of more economic methods with the 
square bale. Vested interests in the latter ace so powerful, the lack 
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of continxiity of inteiest in the marketed prodact is so manifest, 
and the profits accruing in most years to the majority of middlemen 
associated 'with the prevailing method of marketing the American 
crop are so vreU assnzed, that it is not surprising to find neither the 
desire nor the incentive to change existing methods by those whose 
source of income so largdy depends on the perpetuation of the present 
system. But there is aheady observable a little nervousness amongst 
some of the older established houses on account of the development 
of the round bale business and of co-operative marketing; and it is 
very probable that material improvements will not be effected in the 
handling of the square bale until reconstruction is forced on this 
section of the cotton industry by those extraneous competitive 
agmcies now operating on more economic principles. 

Beeeited Avffutt, 1^7. 




Fig. L—The Acco Bound Bale Press 



Fig. II.— a Side Dbawixit of Hound Bale Peess Interiob 

Top Allow shims cotton bat entering press bett^een rolleis Nos. 1 and it. In the centre 
is seen the bale—Dnilt up in a continnons loll aionud its soft centie. 
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Fig. VI —Round Bu*e biDE and End Vie^s 
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SOME CONDITIONS INFLUENCING THE 
DEVELOPMENT OF BACTERIAL DISEASE 
OF COTTON (Bacterium malvacearum') 

BT 

W. P. K FINDLAY, B.So., A.E.C.S. 

The foUowing is a sommaij of some work carried oat in an attempt 
to determine some of the conditions inflaeneing the derdopment and 
spread of the bacterial disease of cotton caused by Bacterium mal- 
fxusearum.* This disease is well known in all important cotton- 
growii^ eonntrie^ and causes greater or less damage according to the 
form in which it appears. In the U.S.A., where the leaf is usually 
attacked, giving rise to “ Ar^ular Leaf Spot,” the damage is not 
often great; while in the Sudan the disease is a serious one, as the 
stems and branches are frequently killed by the so-called “ Black 
Arm Disease.” The importance of Bacterial Boll Bot has never 
been accurately determined, though it undoubtedly causes conrider- 
able loss» under certain conditions. The identity of the organism 
causing these different stages was not establfrhed for some time, 
but has now bem proved comdusiTdy by many workers by means 
of inoculation experiments. The symptoms and appearances of the 
disease have been well described by EL S'. Smith in his book “ Bac¬ 
teria] Diseases of Plants, 1920,”^ where also a complete account of 
the cultural and other characteristics of the bacterium are given. 
Thus the phyriolo^ of the bacterium has been wdl worked out, 
but we know very little as to the condition in which the cotton plant 
is most susceptible to attack, and it was with a view to determining 
this that the present work was undertaken. 

The bacterium was isolated by the usual methods, and a number 
of preliminary ei^eriments were made to test out the cultures and 
to gain familiarity with the disease. T3^ieal Angular Leaf Spot 
was produced, which progressed as has been described by Smith.^^ 
Similarly boll rots were induced by inoculations of both flowers and 
youz^ bolls. The Black Arm stage, however, scarcely ever developed 
except where the stem had been punctured. Eidd conditions in 
Trinidad do not seem generally to favour these bacterial disease 
which, althou^ present in the small plantations on the Ccdlege 
Estate, etc., seldom appear to cause any real damage theta 
* Hiaie ooneo^y Ptendomonas mednaeaaram (E. 7. 



80 THE EMPIRE COTTON GEOWING EEVIEW 

Varieties Sesceptible. — A. number of varieties of cotton were 
sown in the field plot, and inoculated by spraying on a suspension of 
bacteria in the eveniug. Considerable differences in susceptibility 
were found. Egyptian (Sakel) and Sea Iriand were found to be 
freely susceptible, and the local Trinidad Bed Kidney cotton also 
showed Angular Leaf Spot. Upland varieties scarcely developed 
the disease at all under the conditions of these experiments, and 
Ariatie varieties Ofillion Dollar and Gossypium cemuum) were com¬ 
pletely reristant. 

In the pot experiments Pima proved rather more susceptible 
than Sea Island, especially as r^ards the lerions on the stem, which 
extended further than on the Sea Iriand plants. 

Flower axb Boll Ixocclatioks. —^Numerous inoculations of 
flowers and bolls in various stages of growth were made by pouiii^ 
a little of the bacterial suspension down the corolla tube or on to 
the boE Infection of the flowers of Sea Iriand and Egyptian cotton 
was in every ease followed by large bacterial lesions on the young 
bolls. Fine tendrils of a yellow material that soon hardened were 
exuded from around these areas; they were examined and found to 
consist of bacteria only. The bolls soon became infected with 
secondary parasites, wHch, grining entrance throt^ the lesions, 
rotted the contents of the boll. Chief unong these was a dark 
AspergSlus (A. niger ?); this fungus has been reported by Summers^ 
as causing a boU rot of cotton in a greenhouse at Didsbury. Under 
nonnal conditions it is unable to gain entrance to a boH, but, like 
many weak parasites, after entry through a woxmd or dead area seems 
able to bring about a rot. Bdgerton‘‘ found that species of Fvsarium, 
Diphdia, and GlomereQa all gained entry after the way had been 
paved by B. maltaeearum. It is this fact that makes the bacterial 
attack on the boll of great importanee; not a fibre of good cotton was 
obtained from bolls whidi had been inoculated in an early stage or 
in the flower, and most of the seeds were rotten and non-viable. 

On plants that had already set a considerable number of bolls, 
infection of the flower usually caused the young boll to be shed 
witibin a few days. G. H. Jone^ in N%eria g^ves very definite 
figures for boQ shedding due to bacterial attack, and stat% that it 
may amount to 12 per cent, for American cotton, and 18*7 per cent, 
or the natiTe varieties. 

Natural infection of the flower has been stated by Edgerton^ to 
be due to insects, and it is difficnlt to imagine how a drop of infected 
water at particles of infected material could otherwise penetrate down 
tim long corolla of seme varieties during the short time that it is open* 
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Tbanbiiission 07 XEB DiSEASB. —^Tho whole question of the 
nattiral txansmissiou and spread of this disease has been a matter 
of considerable controversy. It is generally agreed that infection 
is carried by the seed; by many it was held that this is external and 
on the seed coat, a supposition that ill agreed with the known char¬ 
acteristics of the bacterium, which is extremely sendtive to light 
and dedoeation. Many American workers daim to have completely 
controlled the primary infection by sterilizing the outside of the seed, 
and G. H, Jone^ reports that dissection of the seed that ms sown 
on a plot Ibadan (Nigeria) resulted in a crop completdy 

free of disease. Barrel recommends the use of dilute mercuric 
chloride after ddinting; this would seem rather superfluous. I^ 
too has been recommended for this purpose. But Archibald^ in a 
recent paper proves quite conclusivdy that the bacteria may exist 
lotihm rite tissues of the seed, and so any exterxtal application ot 
poisons cannot be effective. However, he has also shown that 
treatment of cotton seed with sulphuric add leads to quicker and 
better germination,^ and so the plant has a better start, and perhaps 
therefore, can grow away from infection. This, together with the 
fact that those infected seeds with a defective seed coat may be 
killed entirely by acid treatment, may explain the results obtained 
by the American workers. We cannot look upon the sulphuric 
add treatment as a perfect means of control, though it may be of 
use for other reasons. Eeeently it has been shown that this treat¬ 
ment may be carried out much more economically by using diluted 
add in the TniniTnmm quantity, and that liming the seed can safely 
r^laee wadiing after ddintii^.^^ 

Expbbdcebts. —^1. Seeds from bolls which had been inoculated 
in flower or as a young boH were sown in rows in boxes of rifted 
soil at the end of March about six weeks after they had been gathered. 
A large proportion of the seeds (approximately halQ failed to ger- 
minaia The seedlings were examined on May 5, when the third leaf 
was developing; out of fifty-one seedlings two showed definite 
bacterial lesions in the cotyledons. The small percentage of attacked 
plants is probably explained by the fact that very few viable seeds 
were obtained from any boll that had been inoculated while in flowrn;. 

2. Attempts woe made to grow diseased seedlings from healthy 
seed by external inoculations. 

Seeds of Sea Iriand cotton that had been sterilized in sulphuric 
add and wariied were sown in the pots of soil that had contained 
the diseased plants, and where a number of infected leaves were 
buried. In two of the pots the seeds receive in addirion a direct 
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’vatering -with a strong snspeosion of bacteria. The plants were 
grown on for several weeks after reaching the surface, but in no 
ease was any bacterial disease observed. 

External infection of the seed appears to be of no importance, 
and transmis&on of the disease throng infected soil has never been 
observed. This latter is a fact of considerable economic importance, 
and obviates the nec^sity of growing another crop in the following 
year on land where cotton was badly affected in any one season 
with bacterial disease. 

Expbbimbnts Aitboting the MbtaboiiIO Cossidition of the 
P iAHT.— Eecent work has shown that the metabolic condition—^in 
other words the oarbohydrate-nitrogmi ratio—of a plant is all- 
important in connection with its susceptibility to attack by parasites, 
and so an effort was made to determine in what phase of its life the 
cotton plant is most snso^tible to bacterial attack, and a number 
of experiments were performed with this end in view. 

Eibid Expbsimbnts on Ringing. —^It is well known that a 
plant may be brou^t into the carbohydrate (fruiting) phase by 
partial or complete ringiig of the stem, thus preventing the transfer 
of the materials of assimilation from the dioot and at the same time 
reducing the water supply. 

Two fflmilar plants of Sakdlarides cotton growing dose together 
were sdected, which had been planted on November 27, and in one 
of them the stem was almost completdy ringed down to the wood, 
a few inches above ground levd, on February 8. Both plants were 
sprayed with a suspension of bacteria (8 tubes in 2 litres) from an 
Abol syringe on February 17 and regularly examined after this, and 
on Manih 17 ike total amount of lesions on each was counted. 

The ringed plant showed— 

1 leaf attacked, 

1 boll attacked, 

1 doubtful l^on on stem. 

The,j^trol was found to have— 

15 leaves attacked, 

3 bracts attacked. 

The ringed plant thus seemed definitdy to be less susceptible. 

This experiment was repeated; two similftr plants of Sakellarides 
cotton growing in the same hole, that had been sown on December 12, 
were chosmL One of these was almost completdy ringed on March 28, 
and both were sprayed with bacteria on April 2. On May 4 they 
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were eareMIy examined—^the ringed plant was then foimd to have 
9 leaves and 2 bracts affected. The normal control plant had 18 
leaves (some very badly) and 7 bracts attacked. This resnlt agreed 
well with the one obtained previondy. 

A similar experiment was performed with a variety of Upland 
cotton (Webber), but without result. Under Trinidad conditions 
Upland cottons do not appear susceptible to Angular Leaf Spot, 
and none of the varieties experimented with ever took the disease. 
An attempt was made to render them less resistant by keeping 
them in the v^etative phase through continued ronoving of the 
flowers and squares, but without success. 

Gbaxtiko Expbbiments. —The growing of a cotton upon stocks 
of greater or less vigour appeared a means of contrdling in some 
degree the physiology of the plants, and numerous grafts of one 
variety on another were made, using the bottle method recommended 
by Harland.^ Owing possibly to the strong winds prevailing at the 
time, which dadied the plants about and broke the newly forming 
connections between stock and scion, comparatively few of the 
grafts were successfnL Sea Island plants, however, were grown 
successfolly on Million Dollar (a Chinese variety) and on Half and 
Half (Upland); these were sprayed with a suspension of bacteria 
on April 2, and by May 4 had developed typical Angular Leaf Spot. 

The development of the grafts was not sufficiently regular, and 
the distances between them and the control plants were too great 
to justify any comparisons being made; however, growing one sns> 
ceptible variety on an immune stock does not seem to increase the 
resistance of scion—a result that was to be expected. 

It is suggested that this experiment is worth carrying out on an 
increased scale, the graftir^ to be done on stocks of uniform size 
and age, in pots, which would afterwards be planted out. EspedsJly 
interesting would be the comparison of resistance of the same plant 
grown on a dwarf early maturing stock and on a slowly maturing 
perennial type. Sea Island cotton was successfully budded on to a 
pereimial cotton (Jamaica Long Staple), and tl^ in some eases 
might be a more convenient method than grafting. 

Exxxibimsibts in thb GiiABShousbs—B mgfmg EsqpermenU .— 
Similar ringing experiments to those in ihe fidd were repeated in 
the greenhouse. 

Sea Island cotton seed was sown in cans on March 8, and the 
seedlings were later thinned out to two per pot. On May 6 three 
cans each containing two similar plants were chosen, and one of 
the plants in each pot was almost completely ringed at a few inches 
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above ground level On Hay 17 all the plants were sprayed 'with 
a snspension of bacteria (15 tabes in 2 litres) from an Abol qrringe, 
and the plants were carefally examined on Jane 17 and the nomber 
of diseased leaves on each coanted. They were as follows: 

Pot 1. P<a 2. Pot 3. 

Binged pleat .... 1 1 2 

Nbtinal ^aat .... 3 4 3 

The diseased leaves on the control plants showed also a severer 
attack and a larger nomber of spots. 

This result agrees wdl with the one obtained in the field. 

A Pima plant from an early so'wing^ 16.10.26, which had at the 
apex some very old and mature, in fact almost senescent, leaves, 
was discovered to have a nomber of fresh yoong green &oots ariong 
horn nodes near the base. The whole was oniformly wetted with a 
suspension of bacteria on March 22. By March 28 numerous angu¬ 
lar leaf spots appeared, but these were exdlusivdy on the young 
leaves, thus ag{^ confirming the view that it is immature actively 
metabolizing tissue, that is in the nitrogenoim phase, which is most 
susceptible to attack by B. iiwkmearum. 

Ezpbsbiubnis in Gonnbotion with. Watbb Bblaxions.—^Z t 
wtfi deaied to determine whether bacterial disease, like the majority 
of plant diseases, became more severe under very humid conditions. 
Brown* and Nakata^ both state that the disease is favoured by wet 
weather; this might be due to one or both of two factors: (1) The in¬ 
creased &ffllitie8 for spread in drops of water[(Paolwetter’s theory)® 
or (2) inmeased susceptibility of the plant under the wet conditions. 
It was to detrnmine the latter point that these experiments were 
performed. A number of expmiments were carried out to test the 
effect of increased atmospheric humidity on the progress of the 
disease but without restdt. To determine this point accurately 
semei^t elaborate and costly apparatus would be necessary, and 
this -ms not available. 

Som Moistubb and Abbation. —^Work by HowarcP in India has 
proved the conaderable infiuence of various soil factors, more 
specially soil aeration, on the resistance of a plant to disease, and 
on es^eriment was designed to test the effect of various degrees of 
waterlogging on the remstance of cotton to B. maJmeearum. 

Seven d^dlon kerosene cans were taken and waxed to prevmrt 
leakage. They were then provided each with two glass tubes, one 
a strati tube through which to convey water to the bottom of 
the can, and the other, reaching from the bottom of the can, was 
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A-P!^for fiUrng. 
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bent over the edge, and again bent back at the levd of the base of 
the can so as to foim a U-tnbe and simple manometer, and thns to 
indicate on the outside the level of the water table inside. 

Gravel was placed around the bottom ends of the glass tubes 
to prevent these becoming choked, and the cans then filled with 
sifted soS. 

Freshly giimed Sea Island cotton seed was sown on March 8, 
five seeds in each pot; these were afterwards thinned out, and two 
plants were left in each pot. 

On May 16, the soil in the pots was waterlc^ged up to various 
levels as follows: 

Pot 1.—Control watered normally. 

Pof 2.—^Ditto. 

Pot 3.— W atedo^ed to within 10 inches of the surface of the soil— 
ia, there were about 2 inches of water in the bottom of the can. 

Pot 4.—^Waterlogged to within 8 inches of the surface. 

Pot 5.—^Waterlogged to within 6 inches of the surface. 

Pot 6.—^Waterlogged to within 4 inches of the surface. 

Pot 7.—Completdy waterlogged with small pools on the surface. 
These levels were kept more or less ooi^temt by refilling up to the 
marks every day. This was done through a piece of ^ss tubing, 
and a certain time was allowed to elapse to permit the water level 
to reach an equifibrium. 

On May 17, at 6 p.m. (a dark, damp day), plants in pots 2-7 were 
sprayed as ujoiformly as possible with a suspension from 15 tubes 
of bacteria in 2 litres of water. On one plant in each pot every node 
and intemode was pricked with a sterile needle. 

On May 30 a number of spots had appeared, and definite lesions 
around most needle pricks on the inoculated plants. The control 1 
remained perfectly healthy, and the punctures quite sterile. 

By June 14 sMking differences in the development and spread 
of the lesiorrs up and down the stem from the punctures could be 
seen on the plants with different water tablra. 

On the control 2 (normally -vratered), which had been sprayed, 
the lesions were small, well-de^ed black areas, restricted to within 
a radius of a few millimetres of the actual puncture; on the plants 
with the saturated soil and hi^ water table, or in a completely 
watedo^ed soil, the lesions (especially those towards the apex of 
the plant) extended for some distance along the stem, and were 
bounded by a water-soaked area in which the tissue had not yet 
dried, though disorganized by the bacteria, showing that the attack 
was stin progressing. ArchibaliP has shown that bacteria may 
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exist in the apparently healthy tissue beyond a black-arm lesion. 
On the plants in pots 3,4, and 5, the progress of the attack was inter¬ 
mediate between the control and the very wet plants. 

The plants were cut down and carefully examined on June 17, 
and all the lesions occurrii^ in the intemodes above the third node 
measured to their nearest millimetre (the lesions at the nodes bdng 
irregular in shape would have been difficult to measure). 

LmrcKcs ov BiiAok Ahm Lusmira oxr iRTKeiroDxs. 


* 0 =piuu3tQre which did not become infected. 

The measurements thus conhim the eye impression; in all the 
wet pots the average length of the lesions from a puncture was much 
greater than in the control which was grown with a normal amount 
of water. Again, the disease progressed further in those pots where 
the water table was high and the soil almost or completely water¬ 
logged than in those which were wet but yet had the water table 
some distance below the surface. This suggests rather that the 
asphyxiation of the roots was the factor acting adversely on the plants 
and decreasing their resistance; but the general physiology and 
water relations of plants growing under waterlo^ed conditions ate 
not wdl worked out, so hypothecs as to the actual cause of this 
r^ult is not very useful, but the result itsdf is quite definite. The 
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iuddence ol spotting on the leaves of these plants and of the second 
plant in each pot is in agreement -with the severity of the stem 
lemons. The control plant showed no spots, and in the completely 
waterlogged pot each plant had four or five leaves badly spotted, 
especially along the vascular handles. 

The Black Arm, at the time of catting down the plants, had not 
seriously affected their growth, hat one large Sakel plant, which had 
been siinilarly waterlogged and inocolated on March 24, showed 
by the end of May the later stages of the disease. The whole apper 
part of the plant was dead—^the leaves and bolls had all been died 
and the stmns were blackened and shrunken—a little new growth 
from the base alone showed that there was still life in the roots. 

CoKanasioNa—^Throughout this work it is from the point of 
view of the condition of the plant that the development of the disease 
has bemi considered, but the possibility of variations in the other 
oi^^anism (i.e. of the bacterium causing the disease) must not be 
overlooked. Be-isolations of the bacterium were made from time 
to time and tested out against the oiiginid, but showed no great 
variation in infective powar. It is, of course, po^ble that different 
strains of the bacterium may east in different loctdities, and this 
may expbdn the variations in the severity of attack on the same 
variety of cotton in different places, but we have no evidence on 
this p<mt. 'While resistance to this disease seems definitely heritable, 
and many special and varieties are more or less completely retistant, 
yet it seems from the results above described, that the susceptibility 
to attack and the severity of the attack may be largdy influenced 
by external factors in the environment of the plant. 

An experiment that was performed to test the effect of artificial 
manures on the resistance of the plant gave results that suggested 
that the addition of quantities of nitrogen (in this case ammonium 
sulphate) to the sofl definitely increased susceptibility. From this 
and from the results of the experiments on ringii^ together with 
tiie fact that it is always the youngest leaves on a plant that take 
the attack worst, it may be concluded that it is the vegetative nitro- 
goaous immature type of plant tiiat is most liable to the disease. 
Probably, therefore, any operations, cultural or otherwue, which 
tend to bring earlier maturity would lessen the trouble from the 
disease. 

The question of the spread of the disease in the field is quite an 
open one, and it may postibly prove not to be of great importance; 
isdated patches of badly infected plants may sometimes be seen 
in on otherwise healthy field. 
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The transmission of the infection internally in the seed has 
been definitely established by Archibald, so the necessity for so-wing 
seed absolutely free from mfection becomes of great importance, for 
the bacteria mthin the tissues of the seed cannot be hilled by any 
methods which will not at the same time injure the seed. External 
sterilization can at the best be only partially successful, but may be 
useful for other reasons. 

A wet or waterlogged soil appears definitely to encourage the 
progress of the disease, and this is one more reason for growing 
cotton only on land that is perfectly drained. In irrigated land also 
it is of extreme importance to have a satisfactory drainage system. 
The work of Balls has shown the disastrous effects of a rise in the 
water table from other points of view. The cotton plant has always 
been known to be most sensitive to any alteration in its soil water 
relations, and these seem to have an important effect also on its 
resistance to disease. 

I wish to express my best thanks to Dr. Briton-Jones for his 
advice and kindly criticism. 

The work of which the above is an account, was done in Trinidad 
while the writer was holding a Senior Studentship from the Empire 
Cotton Growing Corporation. 
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A CHANGE OF HEART 

vx 

W. GTT^TTRSPg. 

Ghaitdu HulIi 'was feeding the ants. Dressed in the long white 
cotton coat and tight trousers of the better class Hindn, and the 
small red tnrban of the Cntchi bonnia, he stopped whenever he saw 
a line of the bn^ little workers and sprinkled a handful of granulated 
sugar in their path. He smiled benignlj as each ant seized a grain 
of sngar in its mandibles and hurried of! to the communal abode. 

lEhose who did not know Chanda Moll might have regarded him 
as a Mndlj man with a deep love for all created things, or perhaps a 
naturalist, engaged in sm interesting study. Th^ would have been 
wrong. Those who do know the wily Indian usurer and his ways 
would have guessed that he was a pitiless Shylock, who had just 
succeeded in £ulding to his store of ill-gotten w^th the last rupee he 
could -wiiig from some -wretched -victino. 

They -would have been perfectly correct. The moneylender had 
had a busy day in the Civil Court. He had been awarded his pound of 
flesh -with interest which, in some eases, ran as hi^ as seven hundred 
per cent. He was tidier by a few thousand rupees than he had been 
tbe day before, he had brought destitution on a few families, he knew 
Hiat dozens of defrauded wretdies would be calling do-wn curses upon 
him, so he fed the ants with sugar by way of propitiatirg the gods. 
Then, to make quite sure that he was on the safe side, he dropped 
a pie into the lap of a blind b^gar as well As twelve pws equal a 
penny, he had made rather a good baigain -with his deities. 

One who knew him only too well gave him a salaam so profound 
that it was a thinly veiled insult. Chanda Mull’s return salute was so 
kindly that it seemed like a benison. The cultivator who had greeted 
him was so deeply in his debt that he could afford to forgive biTn- 
“ That,” explained BahimatuUah to his companion, “ is a gMddar 
ha (son of a jackal). More greedy than the pg of the jun^e 
is he, more merciless than the wolh” 

It hath been told to me that he giveth freely in charity.” 

“ Of a truth he giveth—^but why ? He helped to build hostels 
for the poor. In one of them liveth Kumal Khan, who -was a man 
of wealth ere he began to borrow money from Chandu MulL Who 
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brmgeth poyecty on the land as the loonsts biing the famine ? Chanda 
Moll gave ten thonsand rupees towards the building of the Leper 
Hospital 0!hose unbelievers think that, because the lepers hasten 
to the tomb b j a path of torture, it is given unto them to call down 
blessings or curses upon the sons of men. Therefore doth he help 
them.” 

“ Dost thou owe him money ?” 

“ Hearken, and I will tell thee how he dealeth with those who 
fall into his power. When the sirkar gave me land on the new canal 
the Deputy Commissioner sahib told to us that it would be good that 
we should grow cotton. Those zemindars who had grown it before 
aJso said that they had made great gain thereby, and sowed it again. 
I had not the money to buy bullocks and pay for labour, so I grew 
maize and bajrl gaioing but half as many rupees as those who grew 
cotton. Therefore, the nezt year 1 went to Chandu Mull, and 
borrowed money that I mi^t buy more bullocks and implements 
for the cotton-growing. Fredy he lent, saying unto me: ‘ When 
the cotton is sold, thou canst repay,’ and I promised. 

” At the time of the cotton picking 1 could have repaid him, but 
1 wMted to sow more and more land with cotton, and needed yet 
more bullocks, also I desired to build me a house on mine land. This 
I showed to that wily one, and he answered: 

” ‘ Let the debt stand; what is that between me and thee? Build 
thou thine house, and may peace and prosperity abide therein. Sign 
thou this bond, which showeth that the interest hath not been paid, 
and I will wait yet another year.’ 

“ So I signet^ believing that he spake truth. No, 1 did not read 
it. When did such as I ever learn to read ? At that time I knew not 
that he was a thief and a liar. 

“ The crops were good, and the cotton prices were hi^ so I gave 
him two hundred and thirty rupees, b^eving that I still owed him 
some forty rupees. 

” ‘ I will pay thee the balance when the maize is sold,’ I said unto 
him, and he agreed. 

“ ‘ Sign thou this bond for the remainder,’ he said, with sweetness 
in his smile, but only greed and cunning in his heart. 

“ When I took bim forty rupees that I -migh t be clear of debt, 
he told me that there still remained three hundred rupees to be paid. 
Then my anger arose, and I told him that I had paid heavily, and 
would pay no more. Still that -wicked one smiled, and said naught, 
for he is a son of Shaitan, and verily his father hath given unto him 
great canning. 
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“ Eor two years he said nothm^. I, bdli^ hut a fool in such 
matters, thought that he would trouble me no more. Then, when 
the eotton was ready for the picking, he came with men to gaiher 
it—^my cotton, saying that I owed him money, and that I had signed 
a bond, giving him a lien thereon. 

“ ‘ Thou art a liar, and the son of Shaitan,’ I said onto him, and 
took my jihaora (hoe) to beat him. But he ran swiftly, such as he 
being but cowar^y dogs. Then he sent me a summons which said 
that I owed him nearly nx hundred rupees, and that I must go to 
the court. 

“ I went. He had many bonds which I had signed when he told 
me they were but for putting off Ihe payments. But the judge said 
that tb^ were bonds I had signed for more and more money, and 
that 1 must pay fifteen rupees each month until all is paid. For 
many months I paid, now I have not paid for three months, and again 
he will drag me to the court, so that I shall fall upon min.” 

He did—^he rushed towards it. EahimatuUah brooded over his 
wrongs till grief drove him to despair. That which rankled most in 
his untutored mind was the galling knowledge that he had walked 
blindly into the trap the usurer had prepared with cardess contempt 
for his victim’s stupidity. Added to the humiliation was the fear 
that he would lose the Wd which, to men like him, ranked next to 
his children in his affeotiorm. 

Unused to the ways of courts, he sat under a tree near the court- 
home from early morning till late afternoon. Then, just before 
the ome was called, his enemy was driven up to the door in his private 
carriage a handsome bay mare equipped with silver-plated harness 
between the shafts. 

“ I—I and fools like me have paid for a beautiful carriage in which 
that spawn of hell may drive to court and tell lies and lies and lies, 
until I diaD. not have the wherewithal to provide bread for my 
dnldren ”; and as tire bunnia alighted, EahimatuUah stepped forward 
and fdled his enemy to the ground. Fortunately for him, the by¬ 
standers intervened, or he would have ended his career on the scaffold. 

While he nursed his hatred among the under-trial prisoners, the 
(dvil surgeon examined the unconscious moneylender, and asked 
Major Blake, of the Boyal Army Medical Corps, for aid. Blake 
shook his head. 

’Tis a case for a specialist,” he smd in low, grave tones. “ I’ve 
trepimned some bad cases—^but it’s touch and go with this (fitap. 
Smythe’s the man for this job. How’s this chap fixed for filthy 
lucre ?” 
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“All i^ht, I guess. Moneyleudez, omiis cotton Tnilla —^what 
d’ y’ call them ?—ginning mills. Pretty well off.” 

“ You bet. Better start the tel^aph wires humming, you’ve 
got no time to waste, and it’s a hundred to one chance after aU. 
Let me know when Smythe comes, will you ?” 

“ There’s a chance of recovery,” the great man declared when the 
operation was finished. “ The injury seems to he merely superficial, 
but—^time alone can telL Let me know how he progresses.” 

Very slowly the patient improved. Johnson, the civil surgeon, 
watched his progress with kemi interest, as the usurer groped bis 
way back from the shadows. 

“ No business and no worry,” he insisted, when the usurer’s 
brothers came to take bim away. “ Bon’t you imagiae he’s out of 
danger, and don’t let him think he’s not. Yes, yes, he seems to be 
improving, and he is improving, but we can’t be quite sure—^yet. 
Avoid trouble and esdtement, and—don’t let him worry.” 

Progress was steady. Chandu Mull made no attempt to worry 
over business matters, seeming quite content to let his {dert brain 
rest. While he was awake he took a quick interest in matters that 
had formerly been beneath bis notice. He diatted freely and in¬ 
telligently with casual vMtors, took an interest in his neighbours’ 
affairs, but slept most of the time. 

“ Let him deep all he wants to,” the civil surgeon ordered. 
“ He needs it—^let him sleep. Why worry when he’s getldi^ better 
every day? Haven’t you any idea what he has gone throx^? 
Give him time, and don’t worry.” The brothers went away only 
half satisfied. 

Ohandu Mull was the brains of their extensive busiaess, which 
condsted of buying “ raw ” cotton and ginning and baling it. Cotton¬ 
growing was, in that district which lay to the north and west of Meera- 
ganj, a new industry. India lives by agriculture. Anything that 
helps agriculture conduces to her prosperity, and enormous sums are 
spent in the construction of irrigation canals. As vast areas of waste 
land are brought under cultivation, every effort is made to induce 
the cultivators to grow cotton—^more and more cotton. 

Chandu Mull’s father had been a wealthy zemindar, and one of 
the first to see the possibilities of growing cotton for export from that 
district. It had long been grown on a small scale for local use, just 
as it is now. But cotton for export was quite a different proporiidon. 
There was not only the lint that could be exported, but he foresaw 
an ever-increasing demand for cotton seed. 

The old man took a trip to Bombay, and travelled round the 
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cotton-growing districts. He went to the experimental farms, and 
saw cotton from various countries being grown, saw cotton of longer 
staple and finer quality than he had ever dreamed of. He saw the 
gi nnin g factories and examined the machinery, he studied the methods 
and made mental notes of potential improvements. He had no 
engineering skill, but he had a wonderful faculty for makmg money, 
and he knew there was money in cotton. 

He had gone to Bombay for a month—^and stayed four. It was 
time well spent. For fifteen hours daily he was learmng something 
about cotton. If he were not watching its cultivation, he was in or 
around the factories. When work was over for the day, he spent 
the evenings among men who Kved for and by cotton. The old man 
talked of cotton and dreamt about it. Then he went back to Meera- 
ganj to grow it. 

He called upon the Deputy Commissioner with a suggestion. The 
Indian Government desired the zemindars to grow cotton for export. 
Cotton would help them and the country—without a doubt. He, too, 
intended to grow cotton. He had spent several months in the cotton- 
growing districts studying the subject at first hand, and he told the 
Deputy Commissioner more about cotton than he had ever known 
before. 

Well, cotton-growing would give new life to the country, there was 
no doubt about that. But preparation was necessary. Ginning 
and baling factories would be necessary, men with capital, enterprise, 
and initiative would be needed to build and run them, and he suggested 
that he was the man—^provided the Government gave the land near 
the station for the purpose. 

Yes, the Deputy Commissioner thought he could promise that, 
and waited for what was to come next. It came. The old speculator 
thought that the cotton-growing scheme would benefit if he received 
a few zareebs of land. The average Indian cultivator has very little 
initiative, and, as he pointed out, needs to be led. If he could grow 
large areas of cotton at a big profit, the others would be emboldened 
to follow his example. 

“ Eather a tall order,” mused the Deputy Commissioner. *‘ Modesty 
won’t keep old Kundu Mull back. He’s a moneylender and a sharper, 
but he’s a hustler. Not much use coaxing and bullying old Abraham, 
Isaac, and Jacob to abandon methods that Noah favoured unless 
they can get their cotton handled.” 

So Kundu Mull was granted a site on which to erect his factory, 
with the prozmse of about half the land he had asked for as soon 
as the factory was in being. 
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Cbandu Moll iuheiited only a share of his father’s wealth, but 
he inherited his keen intdligenee and ruthless desire of acquisition. 
His broths were smart men; there are few smarter traders any¬ 
where than the bunnias of Northern India, but thrir elder brother 
towered above them. They had been under his rule so long, that 
thdr powers of initiatiYe had almost become atrophied. Now the 
nmster mind seemed to derive as much pleasure in mmiding a 
child’s toy or in helping a neighbour as in solving a knotty business 
problem. 

Yet he could smooth their difficulties with a word. His powers 
were not impaired, hut his methods had altered with his outlook. 
The old Chandu MuU had rapped out his orders, this one made 
requests. In the thrust and parry of Oriental trade he had been so 
swiiNi to take reprisals that few had cared to mross swords with him. 
Now he bore losses with equanimity, showed his brothers where they 
had laid themsdves open to attack, but was more inclined to admire 
a rival’s smartness than to retaliate. He had tdways given fredy 
to charity, lavishly when he had an end in view, now he gave 
generously but judiciously, even when his donations brou^t him 
neither advertisement nor increased powra. This, his brothers 
considered, was proof positive of senility. Johnson had no patience 
with them. 

“ What do you expect ?” he demanded. “ He has made tre¬ 
mendous progress, his recovery was a miracle—all things considered. 
No, I won’t certify him as unfit to give evidence against Bahimat- 
uUah. I’ve got to be there mysdf, and I’ll know if the strain is too 
much for him. Fm busy. Good morning.” 

Bahimatullali’B friends had pooled thdr resources and engaged 
a vdk^ (pleader) to defend him. He had advised his client to plead 
“ Guilty,” and relied for mitigation of sentence on his proofs that the 
man had been driven to despair by the usurer’s extortionate demands. 

Chandu MuU made his task very easy. Johnson had bemi 
watching the usurer’s pained expression with consuming interest. 
When he asked leave to address the court, the doctor waited breath¬ 
lessly. 

“ These bonds and my books show that the prisoner was harshly 
treated,” he admitted. “ I—1 caimot quite—^understand it. I 
have been very 01, and there are some things which I cannot remember 
—as yet. I wOl need time to go into the matter, and—and make 
amends—if necessary. As for the assault, if your honour wiU take 
into consideration all that the accused has suffered, and r^ard a 
fine as adequate punishment, I—I wOl—^help him to pay it.” 
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Bveiyoiie ^zed at the usurer, and his brothers gasped Gieir 
dismay. The members of the bar ^owed their surprise, and the 
magistrate tried to bide his. Frank admission of error in an Orimital 
erinunal court was something unprecedented. A moneylender’s 
anxiety to pay an assailant’s fine took their breath away. 

A month later Johnson received Chandu Mull’s brothers. 

" He is back at buriness,” they announced Roomily. 

“Glad to hear it.” 

“ But he is mad, and we diall all be mined,” his brothers wailed. 
“ His illness has destroyed his reason. In charity he has spent 
much money.” 

“ He always did; he is a very wealthy man.” 

‘ ‘ He gave publicly, and in the way of business. When he sought 

election to the municipal council, or- " A nudge from his brother’s 

elbow stopped his indiscretions. 

“ Ah well,” he continued, “ charity to the poor bringeth down 
blessings from the gods. But indeed he is wasting money—^throwing 
it away.” 

“ Throwing it away ?” 

“ He remits the interest due on loans. He pays fall prices for 
the cotton he buys, when he owns the only &etory in the district 
and could compel the farmers to sdl at any price he chose. Oh, he 
Ims lost much money.” 

" Why have you come to me ? What do you want me to do ?” 

“ If the sahib will give a certificate that Chandu Mull is—is unfit 
to have the control of the money matters-” 

Johnson griimed insinuatin^y, and drew his chair a little closer. 

“ How much would such a certificate be worth to a wealthy firan 
like yours ?” he asked with a wink. 

“ It would be worGr—any sum the sahib Ukes to chaise,” the 
other whispfflred es^erly. “ We would gladly pay anything to-” 

” I guess you would. Now listen to me. I have been watching 
your brother vary, very closely. Most intOTesting ease I ever heard 
of—a triumph for the surgeon who performed the operation. A 
case that will be studied by generationB of surgeons yet unbmm. 
A record—^understand ? Bigger men than I’ll ever be would give 
a lot for the privil^e of watching your brother’s progress. You 
can bet I haven’t missed much. 

“ Very welL During the last month your firm got out of the wheat 
slump with a loss of only two thousand mpees, while smaller firms 
lost three times as much, and wealthy concerns are in Queer Street. 
Eemember seeing me in the mill when your brother was superintending 
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the erection of the new hydraulic press for btding cotton ? Eh ? 
Could you have done it ? How much are you saving daily by it 
since it started ? You cleared eight thousand since your brother 
returned. He did finance that young fellow who is experimenting 
-with Funjab-American cotton seed, W how much does your firm 
stand to win if you can grow cotton of longer staple and with a higher 
proportion of kapas to seed? He did go easy with those chaps 
who couldn’t pay him, but how much would you have lost if you 
had mined them, and got no more cotton from them ? 

“ Want me to certify him as irresponsible, do you? Get out— 
my toes are itching, and—1 wear number nine boots. Get out” 
Th^ got out. 

Johnson was reading a letter from the famous surgeon when 
Blake strolled in. 

“ Your patient has had a most wonderful recovery,” the great 
man wrote, “ and I am greatly indebted to you for your dose obser¬ 
vation and your mterestiug accounts. Trepanning has often been 
followed by deplorable dianges in the mental and moral attitude 
and powers of the patient. This, I bdieve, is the first authenticated 
case of a man recovering full physical and mental powers while 
attaining a defiiaitely h^er moral standard.” 

“ Just so,” said Blake, after reading the letter. “ Just sa Look 
here, young man, I’ve just thought of a way to regenerate this down¬ 
trodden country, and free the improvid^t cultivators from the toils 
of the moneylenders, leave them free to grow cotton till a photograph 
of the fidds would look hke a snapshot of a snow scene. You run 
round the country with BahimatuUah and Smythe. Give the 
cultivator a serviceable shillelagh, and tdl him to get every usurer 
ready for trepanning, then let Smythe operate on them. W^t ?” 
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OBSERVATIONS ON A FUNGUS DISEASE 
AND AN INSECT PEST OF COTTON 


BT 

H. K. HEWISOK AND J. £. SYMOND. 

Dtjiokg the course of investigations on cotton, condncted whilst 
the writers were resident at the Imperial CoU^ of Tropical Agri- 
ealtnre, observations were made inter alia upon the incidence of 
Altemaria leaf spot (A. longipedimllata, Beich), and of the insect 
pest Dysdereus (Cotton Stainer). 

The essence of the main experiment was a study of the growth 
and developmental responses to local conditions of the above and 
below ground portions of various types of cotton, and for the purpose 
three blocks of land were each subdivided into thirty-six ^ots, and 
planted on the chequer-board system. The following five varieties 
of cotton were em]^oyed: Sea Idand, Bed Sidney, Idian, Gawnpore, 
SakeL 

Seed was sown 8 by 8 feet, two seeds per hole, and the three 
blocks (A, B, and G) were planted on November 11 and 25, and 
December 9,1926 respectively. Vacancies were filled on the seventh 
day hrom sowing. The recorded rainfall for the period was: Novem¬ 
ber, 4-95 inches, December, 5-29 inches, January, 7*43 inches, Feb¬ 
ruary, 7-12 in<dieB, and March, 1-24 inches. 

The variation between the growth of the plants in the various 
plots was most marked, and it subsequently transpired that, during 
the preparation of the area, certain employees had, in moments of 
misplaced enthusiasm, levelled up various shallow depressions with 
soil from a nearby vay heavily manured plot. This, of course, 
<ueated a set of conditions quite unanticipated when the scheme of 
work -vras drawn up, but, partly as a result of the protracted rains, these 
very conditions gave rise to a series of most interesting results. The 
majority of these results are outside the scope of this paper, but it 
is necessary to note here that, in the regions of the greatest additions 
of the manured soil, the plants made abnormal and prolonged 
vegetative growth, whereas, in the original soil of the area, growth 
was poor, and indicative of unsatisfactory soil conditions. Further¬ 
more whilst the continued rains appeared to promote growth in the 
former areas, the plants of the latter bore permanent traces of a 
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series of checks to growth which, together with other evidence, 
led to the assumption of nnsatisfactory soil moisture condi¬ 
tions. 

In conjunction with these results, the incidenee of Altemaria 
leaf spot assumes considerable interest, and an interpretation of 
the values and the variations indicated by the numerals of the 
attached table of infection becomes a somewhat intricate problm 
when the individuality of each plant is recognized, and full wd^t 
is given to the variety and the complesity of the factors governing 
the plant’s susceptibility. 

Nowdl, in discussing the disease {Diseases of Crop Plants in 
the Lesser AnUUes, pp. 284-285), quoting E. G. Faulwetter, states: 
“ Artificial inoculations diow the fungus to be a weak parasite, and 
able to infect healthy tissue only under the most favourable con¬ 
ditions.” 

Such a statement leads one to the conclusion that those plants 
of this experiment which were affected were growing under conditions 
which were either (a) not optimum for the particular plant concerned,' 
or (b) extremdy favourable for the spread and developmmit of 
Altemaria. It would probably be more correct to assume a com¬ 
bination of the two. 

On reference to the rainfall figures, together with attached table 
of infection, it will be noticed that, during the period February 1 to 
March 1, when there vras a continuance of the abnormal rainy weather, 
there was, over the majority of plots, a definite increase in the in¬ 
cidence of the leaf spot. There were, however, certain plots where 
very different residts were obtained; not only did some indicate that 
the spread of the disease had been checked despite the constant 
rain, but some actually showed a diminution in the percentage of 
attack. 

A detailed examination of the various plots leads one to oondude 
that these apparently divei^ent results are not so contradictory as 
they appear at first glance. It was noted in the main experiment 
in connection with the growth of plants that, within the limits of 
quite a snudl area, a given period of rainfall will have a variety of 
influences upon devdopment; with certain plants the rain is asso¬ 
ciated with increased growth; with others there is a marked retarda¬ 
tion, even to the d^ee of a check from which the individuals do not 
recover for some time. 

The three blocks of cotton (A, B, and C) were, at the time of 
this examination, fifteen, thirteen, and deven weeks dd, and the 
limited root devdopment of manv of the plants, coupled with 
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nnsatisfaetoxy soil conditioxis, must have entailed degrees of root 
asphyxiation as the rains continued. 

That "with plants more favourahly situated the previous rains 
had facilitated root penetration to regions of soil richer in plant food 
materi^ a feature calculated to lead to farther growth as the supply 
of rain remained, is only what might be expected. Such being the 
case, it is safe to assume that, at the periods of these diverse responses, 
the conditions of the plants pertaining to the degree of thdr suscep¬ 
tibility to attack by a parasite such as Altemaria must have been 
equally variable. 

It should he noted, however, that while inddence appears directly 
corrdated with lack of vigour, it is not necessarily inversdy pro¬ 
portionate to mayiniTiTn growth, hut rather to optimum growth. 
Many plants growing vigorously during this period, in a condition 
compatible with a low carbohydrate-nitrogen ratio, were markedly 
subject to attack Whether this is attributable to the internal con¬ 
stitution of the plant or to some external factor or factors associated 
with abnormal v^etative growth, it is impossible to say. The 
observationB are, in any case, of condd^ble practical interest. 

The d^ee of attack over plots of such individuals is dearly 
seen on reference to the following units of the table of infection: 


Bed Eldney •• .. .. .. A-13; B-13. 

Xfilaad .B- 1; B-16. 

Safcal.A-14; B-14. 

Mian.A-16; B-16; A-25; B-25, 


With the advent of the dri^ period of March, there was a marked 
foiling off in the numbers of plants attacked and in the degree of the 
attack. This condition continued throu^out, excepting in those 
plots where there were evident signs of senescence. In these, the 
incidence of Altemaria was again high. 

The oomparativdy low degree of attack of plants of the Cawn- 
pore variety is noteworthy. (See table on p. 51.) 

Obsebvations on Dysdercus (Cotion Sxainbb). 

On the same three blocks of cotton as those used for the main 
experiment a series of obsmrations were made on the incidence of 
Dysdercus, with a view to ascertaining the susceptibility to attack of 
the different varieties, the influence, if any, of the date of sowing, 
and, finally, the varieties of Dysdercus prevalent during the period. 

The insects were first seen on February 26, 1927, on plants of 
Block (A), which was then fifteen weeks old (sown on November 11, 
1926). 
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1-12 
A 13-24 
25-36 


Ca'vmpoie . 

Scheme of Chequer Sakel 
Plotimg lEdiaii 

Red Kidney 
,Nat PlaaOed 


. . Nurnher of Plats in A, JB, and O 

ISealBlaad. 1, 10, 16. 18, 32, 36. 

Cawnpoie. 3, 9, 19, 23, 20, 29. 

Safed .4, 8, 14 2^ 30, 33. 

Tahur. .6, 12, 15, 21, 26, 31. 

EedKidaey .. ..6, 11. 18. 20, 28, 34. 

UTolPItmted .. .. 2, 7, 77, 22, 27, 36. 
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At interviJs of a few days ootmts were made over the vaiioTis 
plots in order to note the progress of the invasion, and after a lapse 
of about three weeks, the entire population was killed off. Ten 
days later— i.e., March 26—counts were again mad^ and these were 
continued until the area had become completely infested. 

The detaOs of these counts will be found in the attached table; 
the figures in roman denote adult Dysdercus; those in italics record 
the presence of insects in both the adult and nymphal stages. 

This table shows, in the first planted block (A), that there was a 
dedded preference during the first month for the Asiatic variety 
Gawnpore. There is little difference in the moderate infection of 
Sakel, Sea Island, and Ishan, whilst the Bed Eidney appears to have 
a comparative immunity. 

This order of infection is readily accounted for by the degree 
of maturation of the varieties of cotton, the Adatie type ripening 
earliest, whilst Bed Kidney, a tree cotton, is late in devdopment. 
It cannot, therefore, be said that there is any degree of susceptibility 
to attack amongst these varieties of cotton, all becoming infested 
on maturity. 

Differential sowing does not appear to affect this order, nor does 
it reduce the liability to attack. Examination of the data in the 
second and third planted blocks (B and G) shows a recurrence of 
the eady preference for Gawnpore and the immunity of Bed Kidney. 
The d^ree of infestation is sli^tly more rapid in these later planted 
blocks, probably attributable to the proximity of the more mature 
and heavily infested cotton. 

It is interesting to note that nymphs had not appeared on any 
variety other than Gawnpore until after March 25th, at which date 
the plants of all varieties in block (A) were nineteen weeks old; 
and the possibility of using this variety as a trap crop in small culti¬ 
vations presents itself. Dysdercus are easily seen and collected from 
the Asiatic cotton on account of the upright habit and thin foliage 
of this variety. 

Though the argument might be advanced that Dysdercus would 
be attracted earlier, it is probable that the numbers of these insects 
infesting a crop of New World cotton would be considerably reduced 
by interplanting with occasional strips of an Asiatic variety, from 
which the insects should be constantly collected. An experiment 
on these lines would prove of interest. 

Two varieties of Dysdercus only were observed, D. Eowardi and 
D. Howards minor. The latter occurred slightly later in the season 
than the former, but in approximately e^ual numbers. 
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TABLE OF DYSDERCUS COTOTS. 



Uh 

March, 

im 

March. 

*15«fe 

Marc^. 

25^ 

March. 

10^ 

April, 

2m 

April. 

316 

736 

975 

182 

414 

720 

25 

59 

192 

94 

518 

1880 

5 

39 

187 

80 

515 

1,670 

3 

34 

178 

112 

643 

1,730 

__ 

5 

28 

16 

78 

343 

29 

110 

256 

119 

225 

475 

1 

7 

43 

62 

334 

830 

— 

— 

35 

37 

196 

870 

— 

— 

40 

61 

274 

620 

— 

— 

2 

2 

82 1 

280 

6 

15 

56 

56 

1 

87 

178 

1 

— 

7 1 

1 1 

78 

204 

1 ““ 

— 

2 1 

— 

94 

288 

1 

— 

5 1 

7 

88 

240 

! - 



3 

15 

20 


* On tins date all Dysdercua killed oft. 

Figures m roman type denote adult Dysdercus, those m italics insects 
in bo& adult and nymphal stages. 


Rec&mi 1927. 
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COTTON STATISTICS.—XII 

CONSUMPTION AND STOCKS 

»T 

JOHN A. TODD, ILA, BX. 

The statistics of consumption and stocks of American cotton as 
at the end of last season, have this year been the subject of an unusual 
amount of controversy. Colonel Hester, of the New Orleans Cotton 
Exchange, published usual estimate of the season’s consumption 
of American cotton early in August, making the total 16,875,000 bales, 
excluding linters (of which he estimated the consumption at 1,058,000 
bales). When the Eederation figures came out in September it 
appeared that their figure was only 15,780,000, excluding linters. 
This of itself would have mattered very little, because the difference 
is not reaUy so very great, and is partly accounted for by the fact 
that Hester includes consumption of cotton dsewhere than in cotton 
mills— e.g., for mattresses, etc. Hester’s hi^ consumption figure, 
however, necessarily made his carry-over figure at the end of the 
season eorre^ondi^ly low (6,592,000 bales, excluding linters), but 
as the Federation merely publish their statistics of world nvdl stocks, 
and do not attempt to compile a complete carzy-ovw, the differ¬ 
ence mi^t have passed without attracting notice, but for the fact 
that the U.S. Department of Agriculture (Bureau of Agricultural 
Economics) published an estimate of the carry-over at 7,888,000 
bales, excluding linters. The result was a controversy between 
Hester and the Bureau, waged mainly over the question of the value 
of the Federation statistics as compared with Hester’s, and the con¬ 
clusion seems to be that Hester almost certainly under-estimated 
the world’s mill stocks outside of the U.S.A., which proved to be 
much hi^er than anyone had expected. The following table gives 
the totals for some years back, showing the difference between the 
Federation and Hester on consumption, and between Hester and the 
Census Bureau and our own figures of the carry-over. The difference 
betwe^ our total (7,448,000 bales, excluding linters) and the Census 
Bureau figures is largely due to the fact that the latter have included 
an estimate of stocks in and ^oat to Eastern ports (875,000 bales), 
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but we have not attempted to do so, as there is no rdiable information 
as to the amonnt of these stocks, and, after all, the total amonnt is not 
very important. 


cossraiFnosr and caeky-over of American cotton, 

(OOO’s or Rimnora Bai.bs, EZOLTmiso LturrEiKS.) 



1 C<yrmimptUm. 

Carry-Over {End of Season), 

Federation. 

Hester. 

J.A.T. 

Hester, 

Census 

Bureau, 

1919-20 

12,430 

12,340 

5,656 

5,216 

- 

1920-21 

10,033 

9,816 

9,141 

8,699 

9,172 

1921-22 

12,728 

12,240 

5,028 

4,647 

5,123 

1922-23 

12,694 

11,989 

3,235 

2,396 

3,065 

1923-24 

11,080 

10,731 

2,665 

2,089 

%664 

192^25 

13,270 

13,609 

3,324 

2,826 

3,306 

1925-26 

.. ' 13,736 ' 

14,257 

5,358 

rSjiii 

15,378* 

6,631* 

1926-27 

16,780 ] 

16,375 

7,44S 

1 

6,952* 

7,838* 


* Inoludiug Eastem stocks. 


A year ago we gave an analysis of the world's consumption of 
cotton, pre-war and post-war, with diagrams, which brought out the 
very nnsatisfactory position of the United Kingdom relatively to 
almost aU other countries. The Federation figures now given for the 
season 1926-27 unfortunately show no improvement on that position. 
Once more the U.S.A., Continent, and Asia have consumed a great 
deal more American cotton, while we have actually consumed less. 
The same is substantially true of other kinds of cotton, our only gain 
bong in the consumption of sundries. 

The table of the U.S. consumption of cotton shows once more a 
very large increase, almost every month last season having shown 
new record figures, while the curr@at season, so far as it has gone, is 
carrying on the same tendency. 

The world’s carry-over of Egyptian cotton at the end of last season 
was the highest ever recorded. 
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TABLE L—WORLD’S CONSUMPTION OF ALL KINDS OF COTTON. 

{F&03E THE STATISnOS 07 THE InTEKETATZOEAI. FeEEBATZOH.) 

{RunTimg BfUes, 000'i> OmtUed.) 


Variay, 

Season. 

U.K. 

Conimeni.* 

U.S.A. 

Alia. 

AU 

Others. 

Totals. 


1911-12 

3,734 

5,137 

5,160 (238) 

507 

140 

14,678 


1912-13 

3,667 

4,593 

5,553 (303) 

519 

124 

14,456 

American (m- 

. 1919-20 , 

2,980 

2,538 

6,345 (342) 

709 

209 

12,781 

oluding linters 

1920-21 1 

1,678 

2,802 

5,193 (516) 

684 

192 

10,549 

in U.S.A.,, 

1 1921-22 

2,275 

3,593 

6,252 (639) 

1,031 

216 

13,367 

as shown in 

1922-23 

1,919 

3,293 

6,968 (646) 

859 

201 

13,240 

Inaokets) 

. 1923-24 

1,695 

3,199 

5,890 (537) 

661 

172 

11,617 


* 1924-25 

2,344 

4,009 

6,576 (659) 

772 

228 

13,929 


1925-26 

2,0931 4,194 

6,980 (804) 

1,012 

261 

14,540 


1926-27 

2,077 

4,797 

7,686 (b02) 

1,756 

267 

16,582 


1911-12 

451 801 

9 

3,014 

_ 

3,869 


1912-13 

53 

813 

— 

3,073 

2 

3,941 


1919-20 

58 

444 

12 

3,196 

— 

3,710 


1920-21 

39 

770 

10 

3,749 

2 

4,570 


1921-22 

55 

824 

11 

4,032 

— 

4,922 

Iwtan .. 

1922-23 

107 1 977 

21 

4,276 

1 

5,382 


1923-24 

201 

1,247 

27 

3,922 

7 

5,404 


1924-25 

183 

1,108 

31 

4,165 

34 

5,521 


, 1925-26 

168 

1,063 

30 

4,273 

38 

5,572 


[ 1926-27 

82 

855 

28 

4,203 

28 

6,196 


1911-12 

374 

374 

120 

23 

2 

893 


1912-13 

393 

380 

134 

17 

12 

936 


1919-20 

441 

, 173 

216 

24 

_ 

854 


1920-21 

237 

136 

106 

22 

13 

514 


' 1921-22 

336 

, 208 

151 

38 

9 

742 

isgf/pitan 

1922-23 

393 

’ 272 

175 



890 


1 1923-24 

469 

354 

149 

39 

16 

1,027 


1924r-25 

431 

, 350 

128 

49 

13 

971 


1 1925-26 

391 i 334 

136 

1 42 

17 

920 


1926-27 

369 

4Ul 

159 

51 

25 

1,005 


1911-12 

BIS 

1,764 


749+ i.oeo 

3,713 


1912-13 

’ 161 

, 2,128 

32 

798t 

818 

3,937 


1919-20 

141 

' 116 


1,077 

614 

2,108 


1920-21 



67 

981 

672 

2,829 

^ I 

1921-22 

199 

716 

114 


Mira 

2,717 

Sfmartcs * * i 

j 1922-23 

351 

616 

98 

1,262 

8S0 

3,177 


1923-24 

353 

529 

76 

1,351 

576 

2,885 


192^25 

277 

896 

66 

1,523 

786 

3,347 


1925-26 

immi 

1,619 

58 

1,308 


4,458 


1920-27 

482 

1,239 

64 


763 

3,900 


f 1911-12 

4,274 

8,075 

5,309 

4,293+ 1,202 

23,133 


1912-13 

14,274 

7,914 

5,719 

4.407t 

956 

23,270 


1919-20 j 

3,620 

3,271 

6,733 

5,006 

823 

19,453 


1 1920-21 

2,024 

4,747 

6,376 

5,436 

879 

18,462 


1921-22 

2,865 

5.341 

6,528 

6,081 

933 

21,748 

OM JXliZCio ..I 

1922-23 

2,770 

5,158 

7,262 

6,437 

1,062 

22,680 


1923-24 

2,718 

5,329 

6,142 

5,973 

771 

20,933 


1924-25 

3,235 

6,363 

6,801 

6,509 

1,060 

23,968 


! 1925-26 

3,022 

7,210 

7,204 

6,635 

1,419 

25,490 


1 1928-27 

3,010 

7,292 

7,936 

7,372 

1,073 



* No returns from Russia and Austna in 1919-20. 
t Including China from a private estimate in 1911-12 and 1912-lo 
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TABLE n.— U.S. CONBUMFEION OF COTTON BY VABIETrES. 
(OOO’s OF BoiTEiiNa BAUiS: Fobfiok in EQtriVAiiiiirr 500-is. Baues.) 



Total. 

1 

[ 1 OSkt [ Sea 

Ujfltmd. Egyptian. w„eign.'Idcmd. 

! 1 

American 

Egyptian,. 

LhOers 

not 

Incktded. 


191!^13 

5,483*3 

5,195*6 

201*3 

31-7 1 

54*8 

_ 

303*0 


1913-14 

5,577*4 

6,301-4, 

161*1 

43-2 j 

81*7 1 

— 

307-3 


1914-16 

5,597*4 

5,295*91 

181*2 

40*8 

79*4 

— 

411*8 


1915-16 

6,397-6 

6,998-0 

269*3 

47*7 

82-6 1 

— 

880-9 


1916-17 

6,788*6 

6,376-0 

259*2 

59*1 

94*3 1 

— 

869*7 


1917-18 

6,566*5 

6,296*8 

1364 

47*4 

85*9 t 


1,118-8 


1918-19 

5,765*9 

5,617*6 

126*1 

50*0 

51*2 

21-1 

457-9 


1919-20 

6,419*7 

6,914*2. 

323*1 

93*6 

43*0 

46*9 

342*5 

1 

1920-21 

4892*7 

4,641*6' 

159-2 

66*6 

18*7 I 

16*8 

616-3 

s 

1921-22 

5,909-8 

5,654*7 

226*3 

70*6 

9*0 

49*4 

639*0 


1922-23 

6,666*1 

6,250-8; 

262*3 

81*5 

6-3 1 

66*2 

646-1 


1923-24 

6,680*6 

6,312*0 

223*6 

104-0 

4*9 ' 

36*0 

636*7 


1924r-25 

6,193*4 

5,894-5 

191*5 

84*4 

4*0 

19*0 

658*8 


1925-26 

6,455*9 

6,161*7 

204*1 

76*0 

2*3 

11*7 

803*8 


'^1926-27*’ 

7,202*7 

6,861*7 

239*7 

80*6 

— 

20*8 

802*2 

CD 

rAugust .. 

451-2 

427*8 

16-2 ' 

6*2 

0*3 

0*8 

65-3 


September 

483*1 

456*3 

18-0 

7*9 

0*2 

0-7 

71*6 


October .. 

544*1 

618-2 

17*5 

7*4 

0*3 

0-7 



November 

543*5 

524*0 

12*6 

5*9 

0*2 

0*8 

71*5 


December 

676*2 

553*2 

16*2 

6*7 

0*3 

0-8 

61-2 

§ 

January .. 

582*3 

666*9 

184 

6*8 

0*3 

0-9 1 

62*2 


February.. 

666*1 

539-31 

19*1 

6*6 

0-2 ’ 

0-9 

59*4 


March 

635*9 

605*4 

21*8 

7*6 

0*1 


65*6 


April 

677*7 

562-3 

18-2 

5*8 

0*1 

1*3 

67*4 


May 

516*4 

492*4 

16*9 

5*6 

— 

1*6 

65-2 

§ 

June 

518*61 496*0 

14-7 

6*6 

1 

1*4 



July 

461*7 

441*2 

14*6 

6*0 

1 _ 

1*0 

66*8 


rAugust .. ‘ 500*6 

1 476*9 

1 17*2 

5-1 

_ 

14 

73*5 

§ 

September 

670*6 

539-6 

, 22*9 

6*4 

— 

1*8 

74-8 


October .. 

568*4 

539*4 

20*8 

6*2 


1-8 

76*1: 


November 

684*0 

559-3 

16*4 

6*3 

' _ 1 

1-9 

63*0 

I—1 

December 

605*2 

580*7 

17*0 

6*5 

— 

2*0 

54-0 

§ 

January .. 

604-6 

578*6 

17*4 

7*0 

— , 

1*6 

55*1 

I 

February 

« 690*4 

565*7 

17*3 

5*8 

— ! 

1*7 

60*3 


March 

, 694*2 

6634 

21*8 



1-8 

68*2 


April . 

1 619*1 

681*1 

19*5 



1-7 

67-0 


May 

633*0 

601-4 

22-0 

7*8 

— 

1*8 

72*8 

g 

June 

662*6 

626*6 

26*0 


— 

1*3 

70-0 


lJuly 

1 669*3 

640-2 

214 

6*6 

— 

1*1 

69*1 

« 

r August . . 

633*4 

603*0 

22-4 

6*7 


1*3 

74-0 

i ■ 

[September 

627-3 

599*3 

19-6 

7*1 

— 

1*3 

78*3 

oa 

(October 

612*9 

586*2 

19*3 

6*9 


1*5 

73-2 


* Subject to xe-risioa. 
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TABLE m.—WORLD’S MOMHLY CARRY-OVER OF AMEMCAN 

COTTON- 

(Ls THOtJSAims OF BmTsnsusQ mcLJWisQ Lzxitbbs is also Sea 

ISLAHn) AEB AmSBJOAS EGtYITlLS, BTTT EOT FOBEIOE COTTOK.) 


End of 

JSiock and 
Afloat. 

1 

UJS^. 1 

Monthly Totals. 

Eede- 

ration. 

Half-Yearly 

Totals. 

U.8.A. 


b’ 

1 

Min 

Stocks, 




End of S^ 
Total 

1912, August .. 

608 

406 

786 

656 

2,256 

1,306 

3,661 

350 

3,911 

1913, August .. 

423 

282 

699 

1 492 

1,896 

1,011 

2,907 

375 

3.282 

1914, August .. 

627 

489 

687 

662 

2,366 

— 

— 

320 

— 

1916, July 

1,238 

763 

1,491 

1,839 

5,321 

— 

— 

850 

— 

1916, July 

707 

516 

1,691 

1,150 

3,964 

— 

— 

450 

— 

1917, July 

237 

332 

1,621 

1,069 

3,159 

— 

— 

440 

— 

1918, July 

173 

164 

1,641 

1,924 , 

3,802 

— 


315 

— 

1919, July 

806 

486 

1,519 

,2,402 

6,213 

— 


1,160 

— 

1920, July 

878 

474 

1,486 

2,262 

6,099 

1,066 

6,165 

500 

6,665 

1921, July 

839 

805 

1,222 

3,874, 

6,740 

1,137 

7,877 

1,960 

9,837 

1922, July 

668 

662 

1,266 

1,468 1 

3,864 

1,243 

6,097 

186 

6,282 

1923, July 

187 

206 {1,109 

903 

2,406 

713 

3,118 

310 

3,428 

1924, Jtdy 

228 

310 

739 

696 

1,972 

688 

2,660 

220 

2,880 

192S,Jiily 

401 

373 

916 

516 

2,206 

1,046 

3,252 

270 

3,622 

August -. 

264 

292 

706 

1,041 

2,303 

— 

— 

— 

— 

September 

278 

471 

887 

3,113 

4,744 

— 

— 

— 

— 

October 

458 

822 

1,247 

4,610 

7,037 

— 

— 

— 

— 

November 

670 

990 

1,517 

5,226 

8,403 

— 

— 

— 

— 

December 

804 

1,052 

1,806 

6,614 

9,276 

— 

— 

— 

— 

1926, January 

802 

905 

1,905 

5,216 

8,828 

1,1-21 

9,949 

— 

— 

February 

779 

857 

1,936 

4,783 

8,355 

— 

— 

— 

— 

March .. 

736 

791 

1,866 

4,208 

7,601 

— 

— 

— 

— 

April 

706 

682 

1,730 

3,571 

6,689 

— 

— 

— 

— 

May 

702 

604 

1,526 

3,002 

6,834 

— 

— 

— 

— 

June 

644 

531 

1,333 

2,429 

4,937 



— 

— 

July 

579 

406 

1,156 

1,946 

4,086 

959 

6,046 

605 

5,640 

August .. 

612 

354 

959 

1,721 

3,646 

— ' 

' — 

— 

— 

September 

654 

620 

964 

3,301 

6,439 

— 

— 

— 

— 

October 

727 

824 

1,255 

6,458 

8,164 

— 

— 


— 

November 

990 

1,153 

1,563 

6,562 

10,258 

— 

— 


— 

December 

1,195 

1,444 

1,861 

,6,514 

11,004 

— 

— 


— 

1927, January 

1,311 

1,555 

1,961 

' 6,102 

10,919 

1,193 

12,112 

— 1 

— 

Feoruaiy 

1,336 

1,486 

2,063 

5,491 

10,376 

— 

_ ! 

— I 

— 

Alarcb .. 

1,363 

1,603 

2,136 

4,647 1 

9,649 

— 1 

1 — 

— 

— 

April 

1,346 

1,561 

2,056 

1 3,720 

8,683 

— 

' _ 1 

— 

— 

Mblj 

1,260 

1,433 

1,944 

1 2,914 

7,551 

— 

_ r 

— 

— 

June 

1,125 

1,214 

1,749 

2,202 

6,290 

— 

— 

— 

— 

July 

1,011 

1,079 

1,623 

1,866 

6,469 

1,695 

7,161 

625 

7,789 

August •. 

906 

816 

1,216 

[2,197 

5,136 

— 1 

1 — 

— 

— 

September 

805 

960 

1,192 

3,979 

6,9.6 

— 

— 

— 1 

— 

October .. 

782 

1,174 

1,401 

, 6,455 

8,812 

— 

_ 


_ 

November 

764 

] 408 

— 1 

1 1 

— 

— 

— 1 

— 1 

i — 
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TABLE IV.—WORLD’S CARRY-OVER OF JSG7PTIAN COTTON. 

(Kaittabs 000’s Bales Coitvebted at 7*5 Kaetabs (Eitbote) and 
5*0 Kantabs (U.S.A.).) 


End of 

Stock and AfioaL 

U,S.A. 

Afeic- 

indriaJ 


Federation. 


U,K. 

Conti^ 

nenU 

MdU, 


Total. 1 

H61S- ' 

Yearly. 

Yeaarly 

Total. 

1912» August 


302 

30 

424* 


350 

1,106 1 

1,387 

2,493 

1913, August 


418 

31 

354 

13 

491 i 

1,307 

1,485 

2,792 

1914, August 


467 

10 

259 

26 

766 

1,528 

— 

— 

1916, Jujy 


758 

71 

484 

126 

1,074 

2,513 

— 

— 

1916, July 


351 

50 

617 

296 i 

104 

1,418 

— 

— 

1917, July 


431 

27 

376 

213 } 

589 

1,636 

— 

— 

1918, July 


541 

185 

180 

157 

1,727 

2,790 

— 

— 

1919, Jnly 


526 

170 

185 

79 ‘ 

2,060 

3,020 

— 

— 

1920, July 


466 

79 

587 

514 , 

601 

2,247 

1,365 

3,612 

1921, July 


688 

158 

345 

296 ‘ 

1,992 

3,479 

1,005 

4,484 

1922, July 


835 

148 

314 

267 

1,669 

3,233 

1,252 t 

4,485 

1923, Jtdy 


859 

129 

447 

265 

1,096 

2,796 

1,200 1 

3.996 

1924, July 


617 

128 

269 

63 

384 

1,351 t 

1,155 ' 

2,506 

1925, July 


443 

75 

1253 

57 

411 

1,239 1 

1,103 

2,342 

August 


383 

60 

|209 , 

39 

393 

1,084 

— 

— 

September 


345 

98 

180 ; 

42 

660 

1,325 1 

— 

— 

October 


473 

187 

130 

30 

1,676 

2,396 1 

— 

— 

November 


638 

210 

1 100 

31 

1,808 

2,787 1 

— 

— 

December 


698 

202 

' 136 1 

1 48 

2,251 

3,335 1 

— 

— 

1926, January 


bbS 

1 217 

1228 1 

1 106 1 

2,267 

3,486 

1.275 

4,761 

February 


743 

1 157 

‘250 

123 

2,316. 

3,589 

— 

— 

March 


802 

173 

322 

. 138 1 

1 2,137 

3,572 

— 1 

1 — 

April 


893 

' 202 

334 

135 I 

1 2,073 1 

1 3,637 

— 

— 

May.. 


1,043 i 195 

329 

149 ^ 

1 1,903 

3,619 

— 

— 

June 


1,063 

150 

330 

160 

1,843 

3,538 

— 

— 

July 


930 

120 

321 

143 

1,544 

3,058 

1,185 

4,243 

August 


930 

75 

306 

88 

1,101 

2,499 

1 — 

— 

September 


848 

82 

263 

59 

i 1,2611 

2,513 

- 

— 

October 


758 

202 

201 

37 

1,859 

3,057 

1 _ 

— 

November 


938 

225 

180 

38 

, 2,574 

3,955 

— 

— 

December 


953 

180 

185 

65 

3,004 

1 4,387 

— 

— 

1927, January 


885 

158 

242 

82 

3,303 

4,670 

1,058 

6,728 

February 


1,102 

158 

244 

72 

3,215 

4,791 

— 

— 

March 


1,275 

180 

277 

67 

3,286 

, 5,085 

— 

— 

April 


1,320 

203 

263 

87 

2,982 

4,855 

— 

— 

May.. 


1,395 

143 

282 

67 

3,086 

4,973 

— 

— 

June 


1 1,372 

143 

289 

73 

2,716 

1 4,593 

— 

— 

July 


{ 1,260 

143 

295 

66 

2,392 

4,156 

1,358 

5,514 

August 


! 1,088 

127 

276 

67 

’ 1,816 

3,374 

— 

— 

September 


1 908 

112 

261 

88 

2,240 

3,609 

— 

— 

October 

780 

165 

,275 

85 

2,842 

4,147 

— 

— 

November 

. 735 

210 

— 


3,210 

— 

— 

— 


* Total foreign—details not given. 
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NOTES ON CURRENT LITERATURE 


COTTON IN INDIA. 

1. The CJoETOisr Industry. (Abstr. from Cotton, October 22,1927.) The textile 
industry is the greatest manufacturing industry of India as regards its production, 
the capital invested, and the number of people employed, states the Indian 
Textile JotumaL The trade in textile materials, machinery, and stores is one 
of the largest individual divisions in the import trade. The cotton mills, 330 
in number, work 8,500,000 spindles and 160,000 looms, employ 360,000 work¬ 
people, and use 2^ million bales of cotton aimually. The capital invest in them 
is more than 35 crores of rupees in shares, and there is another 30 crores in reserves. 
These mills produce at present 800 million lbs. of yam and 2,000 million lbs. of 
cloth annually, valued at over 75 crores of rupees. About half the textile needs 
of the country are supplied by them. 

2. AGBIGUl.TnRA£i lUTLEMENTS SuXTABIiS FOB THE USE OF THE INDIAN OuiiTI- 

VATOB. ByA.P.C51iff. (A^. Jal. o/jTzdfta, xxii., 4,1927, p. 287.) An important 
contribution to the question of adapting modem implements to the use of the 
ryot. 

8. The Effect of Tbbdpbbaturb and Humidity on Cotton SpiNNiNa, wteh 
PABTicunAB Befebence TO CONDITIONS IN BOMBAY. By A. J. Tumer. (Abstr. 
from BuU. No. 9, Tech. Ser., no. 4, Indian Central Cotton Comm. Technological 
Laboratory, 1927.) The following are the chief conclusions arrived at by the 
author: (1) Comfort. —That for comfort the normal conditions, about (but not 
below) 80® F. and about (but not below) ^ per cent. RJS., are more satisfactory 
than either of the extreme conditions. 

(2) WorhdbUihf .—^That for workabfility of the material in processing, the dry 
ocmditions are undesirable, as they lead to fuzzy material, which occasionally 
gives some trouble. Normal conditions are satisfactory throughout. Monsoon 
oonditiaiiB give rise to excessive web shedding, and rather more waste in the card, 
bnt otherwise cause no trouble. 

(3) Appearcmce of Tam .—That yam spun under medium-dry conditions is 
00 ^ and very crimpy; yam spun under normal canditions is less oozy and less 
crimpy than the yam spun under medium-dry conditions; yam spun under 
monsoon conditionB is very smooth and free of crimpiness. These diftermces 
practically disappear when the yam is conditioned. 

(4) Strength .—That within the limits of temperature and humidity within 
which these tests were carried out, it is impossible to lay down any hard-and- 
fast rule as to which conditions (medium-dry, normal, or monsoon) give rise 
to the strongest yams, the differences for the most part being inappreciable. 

(5) General .—^That the processing of the material in cotton spinning, and the 
quality of the spun yam are not serioudy aff^ted by the spinning processes 
being carried ont at relative humidities as low as 40 per cent.; but that, taking 
all things together, the normal conditions are probably best for carrying out 
cotton-spinning tests. 

(6) T^t Bombay conditions are practicalh ideal for the processing of the 
material in cotton spinning. 
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4. Dacca Musuor Maotpacttteb. (Text. Mercury, 1927, 77, 191. Abstar, 
from Surnm. of Curr, LiU, vii., 16,1927, M. 24.) The method of mamifactaring 
Dacca muslin seems to have been lost. It is not apparently known if the cotton 
received any previous preparation, or what apparatus was used in its manu¬ 
facture. A type of cotton has been found both in East Bengal and N(5rth Bengal 
which answers very closd[y to Boxbuzgh’s description of the Dacca muslin cotton 
plant, n this is the muslin cotton, it possesses no particularly fme qualities. 
The Nawab Bahadur of Dacca has offered to give a small piece of the genuine 
material for microscopic examination. 

COTTON IN THE EMPIRE [EXCLUDING INDIA). 

5. ASIA: Cbyloit. Erom the Admin. Bpt. of the Dir. of Agr. for 1926 recently 
received, we learn that the cotton crop in the Hambantota District was very 
promising at the beginning of the year, but yields did not come up to expectations 
owing to a considerable amount of boll and flower-bud shedding. The total 
crop of cotton grown in various districts of the island was estimated at 3,000 cwts., 
of which 2,604 cwts. were produced in the Hambantota District. The increase in 
this district is shown m the following table: 

1922- 23 . 15} cwts. seed cotton. 

1923- 24 . 710 „ „ „ 

1924- 26 . 1,225 „ 

1926-26 . 2,600 „ „ „ 

There is keen interest in cotton-growing by the peasant growers, and they 
greatly appreciate the money which is paid directly into theiT hands for the 
crop. The expansion of the industry is largely due to the eflorts of Mr. Bterbord 
and his staff in the Hambantota District, and to the support of Mr. S. P. Wije* 
tunge, Mudaliyar of East Giruwa pattu. In addition to the above districts, 
cotton was also grown during the year in Walapane, TJva, the Matale District of 
the Central Province, and in the North-Western Province. 

6. In Sessional Pa/pcr xxv., 1927, dealing with the “ Cotton Purchase Scheme,” 
Mr. Stockdale, the Director of Agriculture, indicates the line of development 
which is taking place—viz., the cultivarion of cotton in blocks rather than in 
isolated chenas of small acreage, the establishment of buying centres, and the 
testing of rotation crops. He states that the future requirements of the industry 
are: an earlier maturing type of cotton, as village cultivators vrill not sow cotton 
until the kurakkan chenas have been sown; further work with rotations; the 
establishment of a ginnery; the establishment of another buying centre at Mid- 
deniya; the encouragement of cotton-growing in West Giruwa pattu, where there 
has bem for some time a desire for lands to be assigned for cotton cultivation; and 
the guarantee of the pdce at its present level for the next three or four years. 

7. GoUon Cultimiion. (Abstr. from Trop. Agriculturist, Ixix., 2, 1927, p. 91.) 
The development of cotton in the Biambantota District necessitates the station¬ 
ing of a senior subordinate ofGicer in that district. The greatest amount of 
development is likely to take place along the coast or around Middeniya. 

8. Malaya. Cotton in Malaya. [Malayan Agr. J., 1926, xiv., 6. Abstr. from 
Int. Beo. of ihe Sd. and PracL of Agr., xviii., 7,1927, T. 391.) Trial plots of 
Sea Island cotton in the province of W^esley and in various districts of Pahaug 
indicated that the cultivation of this crop to any large extent was uzffikely, 
owing to its liability to the attack of pests. 

9. AEBIGA: Kbkya Coloi^, Cotton Ctdtivation. (Abstr. from Aim. BpL of 
the Dpt. of Agr., 1926, recently received.) Twenty tons of selected Dganda seed 
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were issued from the Sio Ginnery in Central ElaTirondo, and issues of local 
seed were made fnmi other ginneries and buying centres. Owing to low prices^ 
a much smaller acreage was planted in 1926. It is su^ested that efforts should 
be made early in the season to induce the natives to cultivate cotton^ as good 
returns can be obtained from a crop to which proper attention is given. 

The pink boUworm now appears to be established on the coast, hut is, to a 
great extent, controlled by a Braconid parasite. ’Refl ftTnmfinHa.f.iong are made 
which it is thought will, if effectively carried out, greatly reduce the incidence 
of this and other pests of cotton. 

10. Nigbeia. Cotton Cultivation. (Abstr. from Trop. Agrioidture, iv., 8 , 1927, 
p. 152.) The efforts of the Agricultural Department to isolate an improved 
strain of indigenous cotton for Southern Nigeria have been successful, and a cotton 
of unprecedented value on the West Coast has been produced. This cotton is of 
a type vegetativdy suited to the native agricultural system, its yield is 
satisfactory. About one ton of seed is available for small-scale distribution during 
the coming season. There is every reason for b^ieving that cotton will 
revolutionize the industry in Southern Nigeria when the initial difSculties of 
extension work have been overcome. 

11. Cotton CinnearieB. (Abstr. from the Bpt. of the Agr. Dpi., 1926, recently 

received.) Three new ginneries have been erected during 1926-27—-viz., Gusau, 
Funtua, and Karadua, while one at Mallamfashi is still under construction. The 
Funtua ginnery is of particular interest, because it is of a new type. The output 
per saw is 8*19 lb. of lint per hour, as compared with 5 lb. per hour of the old 
twdve-inch saws. This diffm^ence in output is due to an rate of 

revolution—750 r.p.m. in the new machines, as against 350 r.p.m. in the old ones. 

12. C<AUm Seed Farm at Da-adawa. (Abstr. from the BpU of {he Agr. Dpt., 1926, 

p. 16.) This farm was opened at the beginning of the year. It is managed 
and financed by the Fmpire Cotton Growing Corporation, in close co-operation 
with the department, for the purp(»e of multiplying the “ improved ” of 

American cotton evolved by the Botanist at Samara, after they have been tested 
at the latter place. Some 1,200 acres have been reserved for the farm. For the 
1926 crop 180 acres were <deared and 160 acres cropped, the yields obtained 
being very satisfactory for a first year. A large seed farm for the multiplication 
of improved strams of cotton is very badly needed in the Northern Provinces, 
but, naturally, to be of any really practical use, at least 1,000 acres of cotton are 
required. It is further hoped that eventually the farm will s^cve a valuable 
purpose by providing an opportunity for trying out, on a larger scal^ new methods 
evolved at the departmental farms, and will thus serve as an intermediate stage 
between the department and ordhxary farmers. The criticism of the staff on 
the farm, when they try out such new method^ should be very valuable to the 
department. 

IS. Bhoobsia (Southbbk). CoUon. (Extracted from the JShod. Agr. JnL, 
xziv., 8,1927, p. 830.) We give the following extract from the Editorial: “ The 
Oolemy has recently been honoured with visits from Sir James Carrie, K.B.E., 
GJd.G., of the Empire Cotton Growing Corporation, and Sir William SEImbuiy of 
the Biitash Cotton Growing Association, each of whom made a comprehensive 
tour of the cotton-g^wing areas and acquired a first-hand knowledge of the 
conditions under which the crop is grown. Their Tiews as to the suitability of 
the Colony for the growing of cotton have been given in the daily Press, and are 
distmotly favourable. Briefly, they are to the effect that there are many parts 
of the Colony where cotton can be grown successfully, providing suitable varieties 
and good seed are planted. The Grovemment and the Corporation are alive to 
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the necessity for this, and every effort is bdng made at the Gatooma Cotton 
Breeding Station to evolve a type suited to onr particular conditions. Such vrork, 
naturally, is a slow process, for exhaustive tests must be carried out before a 
paxticul^ type can be adopted. The past few seasons have demonstrated the 
fact that Improved Bancroft cotton, the variety which has been almost universally 
used, is not maintaining its strength, while it is particularly susceptible to jassid 
attack. The future of cotton in this Colony depends upon the finding of a type 
which possesses the qualities lacking in Improved Bancroft, and farmers may 
rest assured that everything possible is bdng done in this respect. 

Experience of the past^few years has proved one important fact, and that 
is the v^ue of cotton as a rotational crop with maize. For this reason alone a 
number of fanners annually put down an area to cotton, and results have fully 
justified the practice. We believe, however, that cotton is destined to assume 
far greater importance in the agricultural practice of this Colony than as a 
rotational crop. Bad seasons, a slump in prices, and the dlfScalty in obtaining 
good seed, have had their effect on production, but these are factors which are 
not permanent. The prime factor is, as Sir James Currie and Sir William Bim- 
bury tell us, that the conditions in thm Colony are suited to the growing of cotton, 
and there is reason for believing that, when the difficulties we have enumerated 
have been overcome cotton will take ite place with maize and tobacco as one of 
the principal crops of the Colony.” 

X4. Cotton Seed for Planting. By G. S. Cameron. {Shod. Agr. JnL.^ xxiv- 9, 
1927, p. 965.) Cameron states that the chief hindrance to successful cotton- 
growing in Southern Khodesia would appear to be the jassid. As a proof of 
this, it may be mentioned that jassid-resistant strains and selections have grown 
and produced well at Gatooma tl^ year, when most of the other cotton succumbed. 
Now that the chief cause of the trouble has been identified, it is only a matter 
of time until jassid-resistant strains of cotton can be propagated and multiphed 
in sufficient quantity to permit a general distribution of seed which can be 
relied upon to give a good crop. It is estimated that in two years’ time there 
will be sufficient seed for a limited acreage. 

15. SiEBXbA Leoxte. Cotton CvUivation. {Btdl. Inst.^ 25,1927, p. 298. Abstr. 
from Swmm. Curr. lAt.^ vii., 20,1927, E. 60.) Trials are in progress with different 
vadeties of cdtton to discover a lype suitable to Sierra Leone. Seasonal trials 
are also being carried out to discover the best time to sow. Lengupa, Sunflower, 
and Quande cotton have been sown. The climate of Sierra Leone is divided 
into two distinct periods—namely, rains from May to October, with about 80 to 
90 inches of rain, and dry from November to April, with approximately 15 to 
20 inches of rain. The object is to establish mther a long-season cotton, which 
will be planted iu June or July, and yet withstand the heavy rains, or a short- 
season cotton, which, when planted in August or September, will come to maturity 
by January. Seed selection on the indigenous Quande cotton has been in progress 
for the last two seasons. There has been a marked improvement in the quality 
of cotton. 

16. South Aekioa. Cotton Cultivation. (Abstr. from Afr. Sugar and Cot. JnL^ 
i., 7, 1927, p. 25.) The new ginnery of the Tugela Estates was opened officially 
on October 5. At the opening ceremony Mr. 0. J. Homewood, Senior Cottcm 
Grader for the Union, said that Weenen was one of the best, if not the best, 
cotton-growing area in the Union. There had been only one failure of the crop, 
and that was caused throu^ excessive drought. He added that thanks were due to 
the experts of the Empire Cotton Growing Corporation for the splendid work they 
were doing in providing pure and better seed. 
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17. CoUtm Qrouymg in Southern Africa and the Bhodesias. A Befport on a Tour 
undertaken in Southern and Gentral Africa by Sir James (harrier Mr, J, 8, Addison^ 
and Mr, JET. C. Jefferys, AjmIrJune, 1927. (Empire Ck)tton Growing CoiporatiozL, 
London.} A very interesting report, not si^edng from the common fault of too 
great length. The most marked feature in it is the prominence given to the 
very good results obtained by Mr. Parnell in breeding jassid-resistant vaxieties 
of cotton at the Corporation’s Plant Breeding Station at Bazberton. These 
axe well illustrated in the photographs that are reproduced. Once these varieties 
can be fnUy tested, and seed of the best distaibuted upon a large scale, a very 
important step will have been taken towards the establishment of a large 
industry in cotton cultivation in South Africa. 

The general impression gathered is a favourable one, and progress is likely to 
be steady though slow. 

The proposals at the end of the report include the equipping of Barberton 
Station on a larger scale, and the vigorous prosecution of work upon crop rotatian. 

IS. The Union of South Africa as a Source for Increasing our Baxo Cotton Sullies, 
By Sir William Himbury. (British Cotton Growing Association, Manchester.) 
An account of a recent trip to South Africa undertaken by Sir William Himbuzy 
and 3ifc. H. Astley-Bell, and one which gives a general picture of affairs in the 
cotton world there that does not differ very greatly from that given in the 
Corporation’s report above reviewed. The grading at Durban was thought 
to be rather too elaborate for the small amount of cotton at present available. 
Attention is called to the necessity for incieasmg the equipment and staffing of 
the Barberton Station. The development of native cultivation in the way that 
it is seen in Uganda and other parts of tropical Africa appears not to be feasible 
at present. 

IS. Ootton*s Future in South Africa, Including a Brief Summary of Standard 
CvJSmed Methods, (Afr, Sugar and Got, Jrd,, i., 6,1927, p. 21.) 

20. ZuntruoirD. Crop notation. By E. H. T. Powell. (Afr. Sugar and Cotton 
Jour., i., 5,1927, p. 26.) 

21. SuDAK. Cotton Cultivation in the (hzira, (Abstr. from the Ann. Bpi. of the 
Cent, Moon, Boards 1926-27, p. 3.) The year 1926 provides some striking con¬ 
trasts in the ffeld of economic affiLirs. It has shown to the full the immediate 
value both to the native population and to the Government of the substitution 
of a reliable for a variable supply of water for cultivation—by means of the 
Gezira Irrigation Scheme—which for the first time last year was brought into 
operation on a large scale. Eighty thousand feddans of the initial area of 100,000 
feddans were coltivated under cotton, and remarkably successful results were 
obtained. The yield of giuned cotton averaged at 4-85 kantars per feddan, or 
463 lb. per acre, and gave a substantial cash return to the tenants, whose share 
in the net proceeds of the crop amounted to nearly £E1,000,000. Here in this 
district are to be found all the makings of an assured prospezity, which has been 
thrown into high relief by the plight of the rest of the northern and central part 
of the country, where the people have be^ struggling against the hardships 
consequent on the poor rainfall and low Nile of 1925, accentuated by a second 
failure of the rains of 1926. It is thus a matter for great satisfaction that the 
Gezira Schema in its first year of major operation, though still incomplete, so 
far from imposing any financial burden on the country, has proved a profitable 
asset both directly and indirectly, and has stood the Sudan in good stead during 
a period of economic strain. 

The total value of espoxts during ihe year has uKareased from £E3,801,348 
to £E4,876,236, an increase of £E1,074,888, or 28 per cent., as oompaj^ with 
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1925; but the value of exports other thau cotton has declined from £E2»0459531 
to £E1»773,851, a decrease of £E271,680, or 13 per cent. On the other h^d, 
the value of cotton and cotton seed exported has increased from £E1,755,817 
to £E3,102»385, an increase of £E1,346,568, or 43 per cent. Cotton has» there¬ 
fore, more than compensated for the decline in other exports. 

22. CotUm in the Bc&ar d CRumil District. Erom the same report we learn that 
in the Bahr el Ghazal Province the Binkas are beginning to show a real interest 
in cotton-growing, realizing that by growing sufficient cotton they can pay their 
taxes without parting with any of their cattle—a most important factor for 
cotton propaganda in the Binka country. Unlike last season, when all the cotton 
was carried to the river by the natives themselves, this season, 1926-27, inland 
marketing centres have been set up, conveniently placed, and with ea^ access 
to the Tna.m areas of cultivation. The cotton will be baled at these centres, and 
transported to Shambe on the river by motor transport. 

23. TAKGAimx^. Beport of &ie De/pU of Agr. for &e year ending Mardt 31,1927. 
(Published by the Crown Agents for the Colonies, 4, MUbank, London, S.W. 1. 
Price 2s. 6d.) We have recently received a copy of the above report, which 
contains much useful information concerning cotton-growing in the Territory, 
under the following heads: Improvement of the quality of cotton; marketing 
improvement and extension; work at the Agricultural Stations; statistics of crop 
production and exports; control of pesls and diseases. 

24. The Amani Besmrch InstUiOe. (Abstr. from East Afr., 4,164,1927, p. 248.) 
A lecture delivered by the Birector, Mr. W. Cowell, before the Assoc^tion of 
Economic Biologists, giving the history of the Amani Institute and an outline of 
the research work it is hoped to cany out there. 

25. ToGOLArro (Bbitish). Cotton CvUimtion. (Col. Bpt., 23, 17-20, London, 
1926. Abstr. from Coton et Culture C^Oon, ii., 1, 1927, p. ^.) Experiments 
have been carried out at the Agricultural Station at Kpedshu with a view to 
acdixnatizing a variety of cotton of rapid growth and early maturity suitable for 
cultivation in the country. The most promising varieties would appear to be a 
cross between “ Meade ” and “ Allen ” cottons and one called “ Soncho,” which 
was introduced by the Germans some time before the war, and which is well 
acclimatized, and a popular type with the natives. Two hybrids of Upland and 
Sonoho would also appear to be xn^mising varieties for cultivation. 

26. Ugattoa. Ih the Ann. Bpt. of Rte Dpt. of Agr.y 1926, recently received, cotton- 
growing in the Teso and Lango districts is dealt with in the ireport of the Senior 
Agricultural Officer (p. 18). The Cotton Botanist describes the selection and 
other experimental work carried out at the Serere Experimental Station (p. 23). 
The report of the Acting Mycologist (p. 30} deals mainly with seedling diseases, 
and that of the Assistant Entomologist (p. 27) with the following pests: boUworms, 
cotton Stainers, jassids, and cutworms. 

27. Cotton CtdUmtion. The latest report from the Protectorate is to the effect 
that weather conditions became more favourable after the middle of September, 
and prospects for both cotton and food crops improved considerably with the 
more regular rainfall. 

28. AUSTRALIA :QpE7Bas3irsc^^ The Cotton Industry. (Abstr. from 

Queens. Agr. JnL, xxviii., 3,1927, p. 228.) Mr. Forgan Smith, the Act^ Premier, 
iDf<»med the Press recently that the 1927 cotton crop has, generally speakings been 
of hi^ qualily, the bulk of it having been classffied in the long-staple grad^ for 
which there is the best demand at tbe most favourable prices. 
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The prospects ahead of the cotton indnstxy are at the present time bright^ 
and such as to afford enconcagement to cotton-growers to increase their area. 
The demand for seed for the coming planting is very satisfsMstoiy, but it is essential 
that the land be well prepared, and looked after during growing operations* 
The ofBcers of the Agricultural Department are available at all times to give 
advice to intending cultivatois. 

28. Cotton Prospects* (Abstr. from D(dgety*s Ann, Wool Bev. for AvMrtAasia, 
1926-27, p. 61.) A recent general survey of the cotton districts made by officers 
of the cotton section of the State Agricultural Department has shown that a 
marked feeling of optimism prevails amongst the cotton farmers with respect to 
the future prospects of the industry. Zn nearly all the districts the growers are 
contemplating planting larger areas during the coming season (1927-28), and, 
should good seasonal conditions be met with, the harvest should compare more 
than favourably with any of those of preceding years. 

80. WEST INDIES: MoiirrssKBAT. (B^. on ihe Agr, Dpt,, 1924-25 and 1925-26, 
recently received.) Cotton Cultivation, The 1924-25 cotton crop occupied the 
greatest area since the inception of the industry, but unfortunately, just at the 
time when cotton-picking was becoming general, the hurricane of August 28 
destroyed 60 per cent, of the crop. The area planted in 1925-26 was less than in 
the previous season, as the peasants were occupied in repairing storm damage 
and consequently could not devote much time to cotton-planting; estates, how¬ 
ever, cultivated practically their usual areas. 

Cotton-breeding experiments with Heaton 23-2-13, are described on pp. 3-8» 
and the investigation work on the pink bollwoim on pp. 9-11. It is estimated 
that a loss of 25 per cent, is caused to the cotton industry during the seascm by 
this pest. 

81* Sea Idamd Cotton CvMivation, In a letter to the West India Comm, Cire, of 
September 22, 1927, Mr. John Bromley of St. Kitts suggests that no Sea Mand 
cotton should be grown in the Islands for a year, to allow of the consumption of 
the carry-over at present existing, and also to establish a sounder market for the 
cotton, and to exterminate, if possible, the pink bollworm, whose ravages have 
caused so much loss during recent seasons. 

82. St. YorcGBSTT. The Cotton Industry, (Abstr. from the Bpt, on Ihe Agr, 
Dpt,y 1926, recently received.) During the early months of the 1926-27 cotton 
season the crop looked more promising than it had looked at that period for 
many years. Much care had been taken in the cultivation and preparation of 
the soil, and more organic manure had been put in the land than had been the 
practice for some ccmsiderable time. Everything pointed to a record crop, 
but unfortunately the season, which opened so auspioiouriy, met with disaster, 
caused by the repeated attacks of cotton caterpillars. This would not have 
occurred had control measures been applied as soon as the insects were noticed 
in the fields. The peasant cultivators were in some cases willing to dust with 
arsenicaJs, but had not the money to purchase them. The most popular insecti¬ 
cide used m the West Indies for the control of cotton caterpillars is Paris Green, 
bat it is probable that calcium arsenate, which is cheaper, will be the most 
extensively nsed insecticide m the future. 

88. Seed Sttfply in St. Ymcssr, (Abstr. from the Bpt, of Ike Agr, Dpt,^ 1926.) 
In the section of the Beport dealing with the seed supply, the Colony is stated 
to have been particularly fortunate in that it has had an Empire Cotton Growing 
Corporation research officer (Mr. L. H. Burd) stationed in it for some years. 
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Snch an officer has laid a fotmdatioii on which to build a fabric which places the 
cotton industiy not only in a position of dominance but also one of soundness. 
One result of his work has been the development of several pure straios of cotton 
of which the Agricultural Department possesses data from the sowing of the sCed 
light up to the final production of yam. f!rom two of these strains the supply 
of seed is obtained for general planting puiposes. B J>. is used for general 
plantings and V.135 for growing extra, superfine cotton. B.D. is a good yielder, 
with small percentage of flower shedding, high weight of lint per boU, and 28 
per cent. giTming outturn, with maximum lint length of 51 mm. (just over 
2 inches). V. 135 is very long (57 mm.) and fine;, obtaining the very highest 
prices, but has a rather high percentage of flower shedding and a small amount of 
lint per boll. The seed of these varieties has been multiplied, and there is now 
enough B.D. for any local demand. V.135 seed is to be distributed somewhat 
upon the lines recommended by Balls in this Bevibw (vol. iiL, p. 331). 


COTTON IN EGYPT. 

84. We have recdved from the Dpt. of Overseas Trade a copy of the BpL an 
ihe Boon, and Financ. Situation of Egypt, dated May, 1927, by E. Homan Mulook. 
An account is given on p. 10 of the financiai assistance rendered by the Egyptian 
Government to the fellaheen and to the cotton industry at large. A r6sum6 of 
the work of the Cotton Congress is also included. 

85. Di OonrusE st le Commeboe du Coton (en Egypte). By H. Lorin. {Beo. 
Earn. Fr., xlviii., No. 1,1926, pp. 42-59. Abstr. from CaUm et CvUure Coton., 
i., 2, 1926, p. 142.) Describes the hindrances put in the way of progress by 
cultivators changing from one variety of cotton to another which they thmk 
will prove more profitable. 

COTTON IN THE UNITED STATES. 

86. We have received from the Dept, of Overseas Trade a copy of the 
Bpi. on Econ. Conditions in the UJ3., May-June, 1927, by Sir J. Joyce Broderick 
and Capt. A. J. Pack. 

87. Report on the 1927 Journey through the U.S.A. Cotton Belt. By 
A. S. Pearse. (lot. Fedem. of Master Cotton Spioners’ and Manufacturers’ 
Association, Mjanchester.) Commendi^ with a criticism of the U.S. Government 
crop reports, in which he lays it down that it is humanly impossible to forecast 
with any accuracy, even m September, Mr. Pearse goes on to point out that many 
outside speculators now take a hand upon the cotton market, and says that if the 
Government reports b^gan only with October, speculation would not be so much 
encouraged. 

Cotton Exchanges and Futures Contracts are then dealt with, and the author 
goes on to the recrudescence of the boll weevil, saying, inter cdiai Many had 
thought at the commencement of the season that the boll weevil would practically 
disappear, as during the last two years there had been almost an apparent im- 
munily from boll-weevil damage, and when 1 pointed out in my previous report 
in 1925 that this abatement was only temporaixy, several cotton merobants and 
spinners took a decidedly difirirent view; unfortunate^, this year this little 
insect has reappeared and caused considerable damage to the crop.” In Central 
Texas the weevil infestation was especially heavy. 

The opening of the new port at Carpus Chri^ is described, and a good deal 
of infarmation is giv^ about sledding, mechanical pickrog, seed-breeding fanii% 
the efiects of the Mrssissippi floods, co-operation, etc. The report is famished 
with several exorilent illustrations. 
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38. UiHTBD Statbs Oonfekence of CoTTOlir-GBOWBBS. {Cotton, November 6, 
1927.) Advices dated Charlotte, N.O., October 24, state that the American 
Cotton Association has issued a call for a Soathwide cotton conference of cotton- 
growers and business interests to be held in Orleans on January 11 and 12. 
Below are the topics scheduled for discussion: 

1. Creation of permanent financial machinery for retiring and holding any 
large surplus of cotton under ownership of growers until required for consump¬ 
tion. 

2. EfiScient control of cotton acreage, reducing the acreage in 1928. 

3. Farm relief by Southern co-operative efiort, instead of throu^ le^bslative 
enactment at Washington. 

89. AHBBiGAiiT CoTTON. AnbuaIi Review. {Man, Chtard, Cond,, August 25, 
1927.) The usual valuable review of the cotton trade of America. Among other 
useful articles may he mentioned the following: “A Review of the 1926-27 Season: 
Smaller Crop and Larger Expected Consumption.’’ by W. G. Reed; “ Prospects of 
the New Crop: Favourable Early Conditions marred by Weather and Flood,” 
by C- T. Revere; The Grade of the Crop,” by G, W. Fooshe; “ The Effect of 
Low Cotton Prices,” by M. R. Cooj^r, describing the different cultivation methods 
used in the eastern and western sections of the Cotton Belt, and also the different 
harvesting methods employed; “Effect of Price Changes on Acreage,” by 
J. A. Beoker; “American Consumption of Low Grades,” by A H. Garside; 
“A New Method of Harvesting,” by Y. H. Schoffelmayer, dealing with the 
* Sledding ’ method; “ New Uses for Cotton,” by W. D. Hines. 

40. Amebxcae Cottok TE 2 :nLE iNSTcnrrE. (Abstr. from Text, Bee., xlv., 586, 
1927, p. 40.) After a year’s work the Cotton Textile Institute of the United 
States esan point to some satisfactory work. Its accomplishments are stated to 
be: 

1. It has effected, for the first time in the history of textile manniactoring 
in this country, an authoritative or^mization representing the entire industry. 

2. It has created a new spirit of co-operative effort among individual textile 
manufacturers. 

3. It has put into operation three important and practical measures for 
developing the growth of the industcy. 

Tbe most important section is probably that which devotes itself to dis¬ 
covering new uses for cotton fabrics. 

41. Pbaciical Research. (Extracted from Text, Bee., xlv., 533, 1927, p. 38.) 
An American mill—^the Pacific to be precise—one day appreciated the fact that 
when an end breaks in spinning or weaving productive operation ceases until the 
broken ends have been mended; elimination of breakages—or reduction of their 
number^was therefore sought. The experts set to work. They found that 
the breakage rate in the spinniug-room was 46 ends per 1,000 spindles per loom. 
Causes were traced and remedies effected. The result was a lowering of the rate 
from 46 to 29, a reduction of 37 per cent. The percentage of breakage resulting 
from improper adjustment or functioning of the machinery was reduced to half 
its former rate, and more even yam was produced. This is an example of definite 
practical research work within the mill. 

42. OoTTOisr Ex peetmen to in Abkansas. (Abstr. from the 38ih Ann. 

1926.) Breeding, varietal, and sj^cing experiments are described, also an ex¬ 
periment to determine the possibility of increasing tbe percentage of protein 

oil in cotton seed. 



NOTES ON OUEEENT LITEEATUEE 


43* Sba Island and Msade Cotton in xhb Sotjth-Eastebn Statbs. By O. F. 
Cook and C. B. Doyle. {U,8. DpL Agr. IHrc,, 414^ 1927.) Calling attention to 
the vaiions obstacles to the leintrodaction of long-stapled cotton. 

44. Vasietibs on Cotton in Nobth-Wsst Texas. By B. E. Kacper and D. L. 
Jones. {Teaxta Agr. Exp. Sta. BuU.^ 364, 1937.) Erozn the summary we extract 
the following: (1) Cotton-growing has incr^^ almost one hundredfold in the 
High Plains region in the past fifteen years, and has proved to be a dependable 
crop here at an altitude of 3,200 feet, with an average growing season of 207 
days. (2) Cotton compares favourably with the sorghums as a drought-resistant 
crop adapted to dry-land farming, producing on the average ten pounds of lint 
to one bushel of grain sorghums. (3) A high pre-season rainfall is m general 
indicative of an average yield of cotton, and has almost as effective an infiuence on 
yield as does seasonal rainfaU. (4) Conditions on the Plains favour cultivation 
of large areas per man, and harvesting the crop with cotton harvesters or sleds. 

(5) The early-maturing varieties have consistently given the highest yields. The 
Burnett has given the best yield, and while it has a small boll and lacks stoizn- 
resistance, it is a profitable cotton to grow under extreme conditions, because of 
its earliness. The medium to early strains of Mebane have given satisfactory 
yields, 2 >osseBS fair staple around one inch, and are storm-resistant. Under 
ordinary conditions, a good strain of Mebane cotton should be grown here. 

(6) Lightning Express, Acala, and Durango are early varieties of longer-staple 
cotton, which pr<^uce well, and can be profitably grown when a correspond^ 
premium for the extra staple length is passed on to the producer. 

45. Labge-Scale Cotton Pboduction in Texas. By L. P. Gabbard and F. R. 
Jones. {Texas Agr. Exp. Sta. Bull., 362, 1927.) New developments have been 
made both in the growing and in the harvesting of cotton in the coastal plains 
r^on of Texas. They consist largely in the application of tractor power to 
cultivation; the “ sledding method of harvesting is also coming into considerable 
vogue. Ill this way the amount of labour required has been much reduced, so 
that larger areas may be cultivated by the same staff as previously attended to 
smaller areas. Analyses are included of the costs of production, hours of 
labour, etc. 

46. Cotton-Mill People op the Piedmont. By Marjorie A. Potwin- (New 
York, Columbia University Press; London, P. S. Bing and Son, Ltd., xnice 12s.) 
An interesting sociological study of the cotton-mill district of South Caroliaa, 
which should prove of much interest to welfare workers in other similar districts. 


COTTON IN FOBEJGN OOUNTBIES. 

47. Abgentina. We have received from the Cotton Division, Ministry of 
Agriculture, Buenos Aires, a copy of each of the following pamphlets: No. 643, 
El Mejoramienio del Algodon. A Report presented at the First Cotton Congress, 
Argentina, held at Resistencia, in April, 1926. No. 677, Memoria de la JXvisian 
Algodoneraf que imcluye las campanas agricolas, 1924-25 y 1925-26. 

48. Cotton Coi/nvATiON in the Refttblic. (Abstr. from the Bpt. of the General 
Manager, Ceniral Argentine Bly., for the year ended June 30, 1927, p. 6.) The 
yield of cotton for the agricultural year 1926-27 is officially estimated at 42,000 
metric tons, the following being the figures for the four previous years: 


1922- 23 . 19,434 tons. 

1923- 24. 43,860 „ 

1924- 25 .. .. . 61,105 „ 

1925- 26 . 97,400 „ 
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The bulk of the cotton is detived from the Chaco Teiritoiy, but the scardtj 
of labour available during the short harvest-time constitutes a seodous difficulty 
which hampers production. 

49. CoTTorr m Brazil. WHeman’s Brazilian Bemew, in giving figures of areas 
under cotton, places the chief states in the following order for 1925-26: Sao Paulo 
(95,000 hectares), Parahyba (72), Pemambuco and Ceara (each 62), MaranhSo 
(57), and Bio Grande do Norte (M). 

50. Chika. We have recced throu|^ the Dept, of Overseas Trade a copy of the 
Bpt, <m Cond. Industr. and Econ, Situation in China to June 30, 1927, by 
H. H. Foz and H. J. Brett, together with a copy of the BpU on ihe Trade of Sowih 
Manchwia, by O. White. 

51. We have received from the Association Cotonni^ Coloniale a copy of Bull. 
No. 80, containing much information regarding cotton cultivation in the French 
Colonies. 

52. The Czbcho-Slovasiae Cottoh Textilb Inditstey. (Abstr. from the 
Text, Bec ,9 rdv., 533, 1927, p. 45.) An article written by a well-known mill 
manager in Czecho-SlovaMa dealing with the conditions existing, machinery 
employed, and methods adopted in the cotton textile industry of that country. 

53. Le CoTOiiraiEB 1 la C6te dTvomsi. By R. H. Luc^. {Bev, de Bot AppL 
et d^Agr, Ool,^ Bull. 57,1926. Abstr. in Colon el Culture CoUm,^ i, 2,1926, p. 156.) 

54. La Culture S2chb du Cotoiourr par lbs Indig2rbs en Abbiqub Ogoi- 
DBBTALB Fran^aisb. By H. Bloud. (Abstr. in Colon et Culture OcfUnu, i., 1, 
1926, p. 69.) 

55. La QuBSnOR OoTONRIAbB bars lbs ^TARLlSSBBiBNTS FBAIir9AJS BB L’OcgSi- 
ABiB. By B. Raynaud. {L*Ocianie Franfose, 92, 1926. Absto. in Colon et 
Ofdture Colon,, i., 3,1926, p. 206.) 

56. SUR LA PRODBOnOR BU COTOR BARS ROS COLORZBS, BT LBS PoSSIBnUTIBS 
b’Avbrir. By H. Hirsch, Administrateur-Directeur de la die de (Tulture Coton- 
ni6ie du Niger. {BvU. de la Beam. d^J^tudes Algiriennes, xxis, 1927, p. 1.) Com- 
mencmg with a warning against resting on the oars on account of the heavy 
American crop, M. Hirsch sets out to show that consumption is increasing so 
rapidly that there will be scarcity in ten years. The British Colonies are now 
producing about one-sixth of the consumption in England, while the French 
Colonies only produce one per cent, of the 1,250,000 bales consumed in France. 
The work of the Empire Cotton Growing Corporation and of the British Cotton 
Growing Association is described, and a good deal of the success is ascribed to 
the way in which the intermodiary of the native chiefe has been employed, they 
bemg left with greater authority in British Colonies. A description is given of 
the methods followed in the Sudan, where the Sudan Plantations Syndicate also 
forms a factor in the work. M. Hirsch then points out that Belgium in the Congo 
has gone (proportionally) ahead of France, as she is no'w producing there one-fifth 
of the home consumption. After mentioning Italian work, he goes on to consider 
the conditions in the French Colonies, calling attention to various weak points in 
irrigation, seed supply, choice of b^t varieties, systems of admhiistration of 
native affidrs, etc. 

67. Tureby. We have received from the Dept, of Overseas Trade a copy of the 
on Economic and Commercial CondUiona in Turhey, dated May, 1927, by 
Col. H. Woods. Cotton is mentioned on p. 7. 
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COTTON: CULTIVATION AND MACHINES7. 

58. Ihecioatiok znt xse Emtirb. By B. A. Keea. (Abstr. in West India Comm. 
Circ .9 xliL, No. 763, p. 324; No. 754, p. 346.) 

59. TAHOAiorDCA. Exfbbibosnts wtebc Ootxok. (Abstr. from the Bpt. ofikeDpt. 
of Agr^t 1926-27. Published by the Crown Agents, Mnibaok. Price 2s. 6d.) 
Accounts are given of the following: Time of sowing, distance of sowing, ratoon- 
ing, and topping of cotton experiments, comparison of the Mp. selections with 
the ordinaiy district cotton, and an experiment on growing cotton with rice. 

60. Soils OF TboticalAebica. SoiLStmvBYOFBsmsHTBOFiOALPossBssioNS. 
By P. J. Martin. (Trap, Agrictd^re, iv., 9, 1927, p. 165.) 

81. Soil: Bbyikg. By E. A Usher. (J. Agr. 8cL, 1927, 17, 406-19. Abstr. 
in 8umm. of Curr, LU., vii,, 16,1927,0. 66.) 

62. Soil Problems: Work m the Empire. (Extracted &om the Rpt. of 
RoikamsUd Experimental Station, Harpenden, 1925-26, p. 36.) The water 
lelationdups of the soil, important as they are in British farming, are of supreme 
unportance for great parts of the Empire where low rainfall compels recourse to 
irrigation for crop production. An increasing number of problems is being re¬ 
ferred to Bothai^ted from various regions of the Empire, and agricultural 
experts have been sent from India and A&ica to study methods and problems 
in our laboratories. 

The Empire Cotton Growing Corporation has made provision for a soil physicist 
to carry out investigations at Rothamsted. Dr. E. M. Crowther, who holds this 
post, last year studied some of the soU problems of the Ckzira, the great irrigated 
area between the White and Blue NHes, for which purpose he worked in the 
laboratories at Wad Medani for the six months October, 1925, to March, 1926. 
He succeeded in tracing relationships between early rainfall and crop yields, and 
between permeability of the soil and its fertility, a rapid rate of movement of 
water being associate with a low salt content and high fertility. Some of the 
problems have been brought back to the Bothamsted Laboratories for furtfaer 
investigatiQn. 

63. ItoroiFLBS OF Soil Miceobioloqy. By S. A. Waksman. (Pubd, by 
Tindall and Cox, London, 1927. Abstr. from Rev. AppL Mycol,, vi., 8, 1927, 
p. 507.) This book is one of the most complete studies hitherto published on a 
branch of soil science which is steadily increasing in importance. A dassxhed 
list of reference books of nine pages forms a useful feature of the work, in addition 
to the copious bibliography provided in footnotes. 

64. Ieflitencb of Ebrtilizeb TREAmERTS as Stanb or Germihatioe of 
Cotton. By G. W. Musgrave and D. G. Coe. (J, Amer. 8oc. Agron., 19,1927, 
2, pp. 171-180. Abstr. Exp. 8ta. Rec., ML, 8 , 1927, p. 229.) Experiments 
in North Carolina and Oklahoma were concerned with the effects on the stands of 
cotton of nitrogen salts at different rates and times of application, of potassium, 
and phosphorus, and of different methods of applying feriHizeEB. Applications 
made xmder the seed along the row, a method common in practice, inhibited the 
germination of cotton. The effect appeared to be more pronounced fin>m nitrogen 
and potassium salts than from phosphorus. Such inhibition uKxeased with 
inereasing quantities of nitrogen from aB sources, and was more macked with 
appIicatioQS at planting than with those made before plantrog. Several mcFChods 
of locatiz^ the fertilizer withrefecrenoe to the seed gave results folly equal to the 



72 THE EMPIRE COTTON GEOWING EBVIEW 

imfertilized checks. Direct contact applications in concentrations of fertilizers 
immediately below the seed were found inferior. Erom the viewpoint of seed 
germination^ application at the side of the seed tow, within the cotton bed, and at 
about the seed lerel seemed especially worthy of consideration. 

65. EfFSOT of EERTtriTOERS os THE EBUlTIHa AcTTTIIXSS of CoTTOFT PLAliniS. 
By J. D. Warner. {Jour, Amer, Soc, Agron., 18, 1926. Abstr. from 8ta. 
Rec., Ivii., 2, 1927, p. 129.) Eniitmg studies made in connection with fertilizer 
experiments at the South Carolina Pee Dee Substation showed that cotton on 
plats receiving nitrogen and potasdum without phosphorus fruited slowly durmg 
the first part of the season, and reached the peak late. Pho^horus and potassium 
without nitrpgen resulted in early season fruiting. While the fourth wedk was 
the most productive^ there were only two weeks of rapid fruiting. Although 
phosphorus and nitrogen used alone stimulated early season fruiting, the period 
of rapid fruiting appeared to be comparatively restricted through the omission 
of potassium. A plat receiviug a complete (8-4-4) fertilizer at the acre rate of 
1,000 lb. fruited early in the season, and covered three weeks of rapid fruiting, 
indicatizig that the plant food was well balanced. 

66. Effbct of Febtzlizsbs oft tsb GmMiSA’nos of Seeds. By J. L. Maxton. 
{SoU Sd,, 23, 1927, 335-340. Abstr. from Jour, of Text, lust,, xviii., 9, 1927, 
A. 287.) Under the conditions of this experiment, and with the fertilizers and 
seeds used, the following statements seem warranted: (1) The mixing of seeds 
and dry fertUizers together for one to four weeks does not injure the seeds to any 
noticeable extent. (2) The injury to germination, which occurs, takes place after 
the seeds are placed in moist soil, and not before seeding. (3) Some fertilizers 
cause greater reduction in germination than others. (4) ^me seeds show greater 
reduction in germination than others because of contact with fertilizers m the 
soiL (6) The injury from the fertOizers seems to be to the seed, preventing 
germination rather than destroying the seedling before it appears above the 
surface of the sdl. 

67. Soil Aim Eebteuzeb Studies at the GsoBaiA. Statzoh. {Ga, 8ta, Rpt,, 
1926. Abstr. from Exp, Sia, Rec,, IviL, 3,1927, p. 212.) The progress of potash 
studies with cotton plants grown under controlled and comparative conditions 
is reported, and experiments on the relative availability of the phosphorus of 
dicalcium and tricalcium phosphate, of tricalcium phosphate with calcium car¬ 
bonate, of aluminium phosphate, of iron phosphate with calcium carbonate, and 
of monocalcium phosphate, are described. When large amounts of the iron 
pho^hate were present in the pots, the cotton plants were killed. CSotton plants 
did not grow with the usual water-soluble nutrients and ferric sulphate unless 
large amounts of tricalcium pho^hate were present. A comparison of Florida 
soft rock phosphate, Tennessee brown rock phosphate, and Tennessee blue rock 
phosphate showed the first two to give about the same growth, whereas the Ten¬ 
nessee blue pho^hate was inferior to both the others. 

68. Besodts FEtou Eebtilizeb Expseimbets wteh Cotton on Alabama Soils. 
By J. T. Williamson. (Jour, Amer, 8oc, Agrou,, 18, 1926. Abstr. from Eagp. 
8la, Rec,, Ivi., 9,1927, p. 827.) The average of numerous experiments by the 
Alabama Experiment Station showed that a complete fertilizer gives best results 
with cotton cm nearly all Alabama soils. Recent tests on rate and ratio of applying 
fertilizer to cotton made on E'arfolk, Orangeburg, Dekalb, and Decatur soils 
showed that the proper rates for combining materi^ for cotton is sodium nitrate 
100 lb., acid phosphate 200 lb., and potassium chloride 25 lb. Combined in 
the above ratio, the average profit from the use of 650 lb. per acre surpassed 
that from rates of 325 and 975 lb. 
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69. Egbld Obop IiirvESTiaATioiirs GsoBaiA, 1926. {Oa. 8ia, Bpt., 1926. 
Abatr. from Exp, Sta, JRee,^ IviL, 8,1927, p. 225.) Except for weed removal, 
cultivation did not appear to benefit cotton. Close 4 to 8 incb spacing resulted 
in maximum yields. Seed cotton 3 delds rose with an increase in the quantity of 
sodium nitrate applied. Top-dressing of sodium nitrate at planting or chopping 
did not differ mn^ in results, while application at squaring was follow^ by 
an acre loss of 150 lb. of seed cotton. Comparisons were also made of nitrogen 
sources and home-mixed v, factory-mixed fertilizers for cotton. 

70. Maexng Cotton Chtcapbb; Fbbtiliznb Expnbimbnts 1921-26, Dshuia 
Branch Station. (Mzss. Sta, Circ., 71, 1927. Abstr. from Exp. 8ta. Bee. 
Ivii, 8,1927, p. 229.) A continuation of fertilizer expenments with cotton showed 
that ammonium sulphate and sodium nitrate were similar in effectiveness. 
Cotton-seed meal, if as cheap per pound of nitrogen, seemed as economical as other 
nitrogen sources. Erom 150 to 200 lb. of sodium nitrate, or its equivalent in 
ammonium sulphate, is indicated for average Delta soils, all of the fertilizer to 
be applied at or before planting (c/. Abstr. 223, voL iv.. Empire Cotton Gbow- 
ma Rbvibw), Several commercial nitrogenous fertilizers have given good 
results during two years. Increases in the second cotton crop following soy beans 
jH com amounted to 13 per cent, in 1926. 

71. Cotton Spacing Experibients at Greenvillb, Texas. By H.C. McNamara. 
{UJ3. Dpt. Agr. BtdL 1473 [1927]. Abstr.&om Exp. 8ta. Bee., IviL, 2,1927, p. 129.) 
Spacing esperiments during the period 1921-1925, inclusive, with Lone Star cotton, 
largely on Houston clay, and grown under rather dry seasonal conditions, gave 
results showing the larger yields from the closer spacings. Unthmned plants, 
2 to 4 inches apart and 6-inch spacing, generally ontyielded 12-mch spacing. 
Where hills were more than 1 foot apart, several stalks per hill made more cotton 
than one stalk per hill. Chopping seemed more likely to reduce than to increase 
yields. Close spacing gave indications of being more advantageous on li^t 
soils— e.g., fine sandy loam—than on heavy soil, such as the black land. Close 
spacing reduces the size of plant, permits more stalk in the row without exowdirg, 
and promotes the setting of early boUs. Percentage and length of lint did not 
seem to be affected by close spacing, although the size of bolls was slightly 
reduced. The greater exposure of the land to sunlight, and the fact that closely 
spaced plants can be poisoned more effectively, may be of help in boll-weevil 
control. 

72. A CONTBlBUnON TO THE CHARACTER OE THE 1926 COTTON SEASON. (In 
Rnssian). By J. D. Nagibin. {Tmna. of the Turkestan Plant-Breeding 8ta., 
Tashketd, No. 11, 1927.) The author states that in Central Asia the following 
methods of cultivation are practised: (a) In regions with plenty of irrigation 
water, and possessing slightly alkaline soils, cotton is sown on ridges, and about 
three waterings axe given before blooming. (Z>) In regions with a water shortage, 
possessing alkali soils and a level surface, cotton is sown broadcast, and only 
one watering is given before blooming. 

73. Unxfobu Depth Press-Wheel Cotton-Planter Attachment. By W. B. 
Camp and J. S. Townsend. {Dpt. Cire., No. 381, 1926, Washington. Abstr. in 
C(Aon et GuUure Gotonnihe, iL, 1,1927, p. 35.) 

74. Cotton Varieties eor South-East Missouri. By B. M. King. {Missouri 
8ta. BuU., 249,1927. Abstr. in Exp. 8ta. Bee., hii., 8,1927, p. 229.) 

75. Stem CktoFs Investegations in Missouri, 1925-26. By W. 0. EtheEie^e 
etal. {Mi88.8ta.BvU.,8iA,lQ26. Abstr.from£ra;p.5to.jSec.,]^,5» 1927,p.424.) 
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Trice and BelfoB cottons gave the best yidds on the heavy or veacy fertile soils of 
the south-east Missonri lowlands, while Express and Acala led on the lighter 
soils. Express and Trice yielded the most seed cotton on Ozark nx>land soils 
and at the station. Plants (2 to4) in hills 10 to 12 inches apart averaged 229 and 
327 lb. more seed cotton, respectivdiy, than single plants 12 and 18 inches apart. 
Fertilizer tests in several looalitieB are conunented on. 

76. L’Opw)btt]ghit:6 dtt DivBLOPaaasT db ul PEODUorioir CoroiTNitoB. By 
M. Etesse. {JjAgrcn. Gcl^ No. 98,1926. Abstr. from (7ofo» et (Mture Ooton,y 
i., 2, 1926, p. 141.) Deals with the culiavation of rotatiion crops, the keeping of 
the necessary stock, etc. 

77. Febld Chop ExPBBiHBiirais as seb South Missibsxfpi Substasiok. By 
E. B. Ferris and W. S. Anderson. (Miss, 8ta, 238,1926. Abstr. from 
8ta, Bec,^ IvL, 8,1927, p. 731.) Acre yields of se^ cotton obtained after peas 
averaged 1,205 Ib., soy beans 1,125, velvet beans 1,170, com 1,015, com and 
peas 1,190, com and soy beans 1,185, and com and vdvet beans 1,195 lb. 

78. OoTTOK: Cost op Peoductioh. (Abstr. from Trop. AgrimUvare, iv., 9, 
1927, p. 168.) An extract from an article in the African World, dealing with the 
costs of producing cotton in Queensland, Uganda, and South Africa. 

79. Sleddbd ABfD Snapped Cotton. By R. W. Philip. (Ootton, 91, 1927, 9, 
pp. 867-70- Abstr. from Fajp. 8ta, Bee,, Ivii., 5,1927, p. 493.) The relative merits 
of cotton harvested by snapping and sledding practices current in certain sections 
of Texas and Oklahoma are discussed from the viewpoint of the cotton milL 

80. Cotton Slobdding. By R. W. Philip. (Cotton, 91, 1927, 867-70. Abstr. 
in Summ, of Chirr, LU,, vii., 16,1927, E. 51.) 

81. Saw Gins: Effbot on Cotton. By W. S. Federoff. (Bibliotheha Chlop- 
hosBogo I^da, 1927, No. 6, 134-90. Abstr. from 8umm, of Cwr, Lit., vii., 18, 
1927, E. 5S,) An investigation of the effect of different procedures on the ginned 
ootton is reported. For a constant number of revolutions of the saw, production 
and power consumption vary linearly with the density of the feed, but at high 
densities increaBed production is obtained at the expense of quality; there is no 
essential difference in the quality of the ootton between low and medium density 
feeding. With modem ginning equipment, the quantity of foreign substances, 
such as leaf, dust, and sand, and of motes (seed-coat fragments, etc.), decreases 
oonsideiably, but neps increase, especially with high-density fee^g. The 
strength of the ootton hair in no way depends on the ginning process. The amount 
of waste in modem ginning amounts to 1^ to 3 per cent., but as this loss is due 
largely to the removal of short fibre, it is balanced by improvement in the quality 
of the cotton. The prejudice against excessive speed is without foundation; 
a high speed (500-700 r.p.m.) and low-density feeding damages the cotton less 
than a speed of 250-300 r.p.m. and high-density feeding. 

82. Dbtebjobation of Cotton dubing Damp Stobagb. By A. C. Bums. 
(Tech, and Sd. Serv, BuU,, No. 71, Min. of Agr. Egypt, 1927.) To counteract the 
injurious effect caused by damp and diriy conditions of storage on the quality of 
seed cotton, the author suggests the following remedial measures: More care 
should be taken to avoid contaminalang the seed cotton and lint with dirt and 
dust, and the cleaning operation should be more thorough. Storage periods 
should be curtailed, when possible, where there is any possibility of damp con¬ 
ditions prevailing; and where “ heating of the seed ” is noticed, such batches 
should be remove^ opened up, and sun-dried. The sun-drying of seed cotton. 
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and its subsequent careful storage, should be advocated,-with further sun-diTkig 
where dampness reveals itself, and more attention should be given to thorough 
ventilal^km. Sun-diying, prior to ginning, might well be recognized, though it 
is realised that the ginneries could hardly cope with such additional work. Large- 
scale “ dry ” baling should be given a fair trial. 

In Parts L and IE. of the Bulletin experiments on the causes of deteriaration 
are described, bacteria being the chief agent responsible. The results of spinning 
tests conduct by the Pine Cotton Spinners’ and Doublers’ Association, Man¬ 
chester, on cotton which had been stored under good, normal, and vezy damp 
conditions, are also included. 

83. Raw Cotton Faults: Dbsobiption. {Bibliotheka GMopimoogo Djda^ 1927, 
No, 6, 112-33. Abstr. from Summ. of Cwrr. lAU, vii., 18, 1927, F. 27.) The 
defects occurring in raw cotton have be^ investigated and classified. The 
distribution of defects in samples of cotton and of waste, taken at various stages 
of the nianufacturing process from the raw material to the finished card sliver, has 
been determined, and is shown in extensive tables. Neps and motes are the most 
dangerous impurities for the spinning process, since only these are found in the 
card sliver and can get through to the roving. 

(Also c/. 2, 20, 39.) 

COTTON: DISEASES, PESTS, AND INJURIES, 

84. iNSzcncxuES: Theib Action anb Constitution. By H. H. Czoucher. 
{Trop, Agriculturist, iv., 10,1927, p. 183.) 

85. Studies on Contact iNSEcncmBS. Pr. V. The Toxicitt oe the 
Amines and A^-Heteboctclcc Compouiiuds to Arms bumicis L. By F. Tatters- 
field and C. T. Gimingham. (Ann, Appi, Bid,, xiv., 2, 1927, p. 217.) Pr. VI. 
The Insecticidal Action of the Fatty Acids, th eir MePHYL Esters and 
Sodium; and Ammonium Salt. By F. Tatter^did and C. T. Gimingham. 
(Ann, AppL Bid,, xiv., 3, 1927, p. 331.) 

m 

86. Note on the Natural Occurrence of Major Pests of Cotton in Re¬ 
lation to CLiMATia Factors. By F. M. Grille. (Proc. S, and E, Afr, Agr, 
Conf,, 1926, Nairobi, pp. 179-180.) 

87. Pests of Cotton. Part I. (In Russian.) By Z. S. Rodionov. (Abstr. 
from Reo, Appl, Ent,, xv., 9,1927, p. 474.) In view of the serious losses caused 
by insect pests to cotton in Azerbaijan, the Experimental Entomological Station, 
inaugurated in the spring of 1926, has undertaken a study of the insects occuning 
in these fields. The Oithoptera and Lepidoptera are here dealt with, their 
bionomics and possible remedial measures being discussed. 

88. Ueber BauiiwollschIdlinge und ihre BEsJLMFFUNa. By P. Koenig. 
(Zeitackr, PftanaenleTanJch,, xxxvii., 7-8, 1927. Abstr. from Rev, Appl, EfU,, 
XV., 9, 1927, p. 480.) This is a lii^ of the insect pests of cotton in the Dnited 
States and Egypt, with brief notes on the injury th^ do and their control. 

89. Lbs Ennebus dbs Cultures Colonialbs. By P. Yayssidre. (Actes et 
GJt, Assoc, Colon, Sci,, iii., 23, pp. 100-110 (in) Rev, Appl, d Agric, Cdon,, 
vii., 69, Paris, May, 19^. Abstr. from Rev, Appi, Ent,, xv., 10, 1927, p. 519.) 
The author states that in view of the importanoe of developing cotton 
onltare in the colonies, every effort must he made to keep down the insect enemies 
of that crop, and to avoid the introduction of any new pest. Alist of ootton 
pests in each region should be drawn up, and the exact status of each determined 
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by a thorough biological inyestigation. It is, above all, essential to appoint 
both entomological and pathological experts, and a plan should be outlined for 
dealing with the insect pests occurring in the colonies in the most economical 
way possible. Of all precautions, that of inspection of imports on arrival seems 
to afEord the greatest measure of securiiy. The organization of an autonomous 
service for the protection of colonial produce, under the administration of a 
central office in Paris, is outlined, and the necessary staff and expenditure are 
discussed. The legislation that has already been passed with a view to suppressing 
insect pests in the Prench Colonies ia briefly reviewed, but much remains to be 
done in this req>ect, and the legislation should be madp uniform throughout. 

80. Cotton Pests. By D. Milne. {EpU DpL Agr. Punjab, 1925-26, 1. Abstr. 
from Beo, Appl. Ent., xv., 9, 1927, p. 489.) A new species of Eanas was found 
feeding on wild plants of the genus Gorchorus, Ufe-histoiy studies showed that 
Sida oordifciia and hollyhock are alternate food plants of the spotted boUworms 
{Eanas mstdana, Boisd., and Eariasfabia, Stoll.), and that the latter, under field 
conditions, appears to prefer HibtsGus esculentm to cotton. The pink boUworm 
{Platyedra gossypidla, Saund.) has been found to be a far more important pest 
in the extreme south-east of the Province than elsewhere. The Indian Central 
(k>tton Committee is contributing £1,100 a year to the Punjab Grovemment for 
a detailed study of this pest. An examination of cotton sticks from thirty-tw^o 
districts showed that the attack of the cotton borer {Spkmaptera gossypti, Kerr) 
was stronger on desi than on American cottons. Studies are bring made of 
MyUocerus undecimptAStulatus var. mactdostis, Desbr. (cotton white weevil). 

91. WoBK IN Connection with Insect and Fungus Pests and theie Contbol. 
By F. B- Shepherd and W. Howell. {Bpt. Agr, DpU, St, Kitts-Nevis, 1925-26. 
Abstr. from B&o, AppL, Ent., xv., 9, 1927, p. 494.) Alabama argUlaceti, Hb., was 
not so prevalent as in the previous year, and did no damage to the cotton plants, 
being controlled by insecticides. Pink bollwoim, which generally appears aoout 
the middle of June, slightly infests the earlier pickings of cotton, but it is possible, 
with proper control meajsuies, to obtain large crops before any appreciable loss is 
sustained. Thorough cleaning-up of the old cotton flrids, the burning of the cotton 
and other food plants such as okra {Hibiscus esculentus), the inspection of all 
fields before planting new crops, and almost simultaneous planting in all parts of 
the Island are necessary if this pest is to be kept under controL 

in Nevis, damage was caru^ to cotton by the leaf-blister mite {Eriophyes 
gossypii. Banks), the cotton stainer (Dysdercus andreas, L.), cotton aphis {Aphis 
gossypii, Crlov.), pink boUworm, and AlabaTna argiUacea, Hb. Bolls were shed to 
a greater extent than ever, over 30 per cent falling off in some cases. 

92. The Boll Weevil: The World’s Wobst Insect. {WestIndiaG(mm.Oirc., 
xlii, 754, 1927, p. 353.) 

93. Boll Weevil Istvestigations. By E. F. Grossman. {Florida 8ta, BpU, 
1926. Abstr. in Exp, 8ta, Bee,, Ivi., 9, 1927, p. 861.) 

94. AcUEBDO SOBRB la BbGLAMENTAOION para el CoMBATE del PlOUDO ” 
DELAxgodon. (Abstr. from Bev, A^L Ent,, xv., 10, 1927, p. 526.) Begulations 
for ocmtrol work against the cotton boU weevil in Mexico. 

95. Natural Enemies and Control of Bollwobsos in South Africa. By 
G. C. Haines. {Proe, 8, and E, Aft. Agr„ Gonf., 1926, Nairobi, pp. 235-237.) 

96. A New and Serious Boll Worm:; Abgvboploce sp. By H. Hargreaves. 
{Proc, 8ou0b and East Afr, Agr, Gonf,, 1926, Nairobi, p. 171. Abstr. from Ben, 
AppL Ent, XV., 10, 1927, p. 662.) Larvss of Argyroploce leveoireta, Meyr., were 
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found infesting tmripe maize cobs in U^mda in 1921, and subsequently they bave 
been found infesting cotton bolls, within which pupation takes place. Although 
estensire damage by this moth has not been ol»erved on cotton in Uganda, 
the author considers it to be a potentially serious pest. Doubt was expressed as 
to the identity of this moth. 


97. Cotton Pests. (Abstr. from of {he Dpt. of Agr., 1926-27, 
p. 30. Published by the Grown Agents for the Colonies, Millbank. Price 2s. 6d.) 
A farther inspection of the Northern Tabora and Mwanza areas by the Ento- 
mol<^!st has confirmed the opinion that the pink boUworm does not exist in this 
important cotton region. The non-cotton district to the east, west, and south, 
with the Lake on its north and north-western borders, will, it is b^ved, form 
a barrier, intended to be permanently maintained, against the spread of the pest 
into the region. 

Experience has now proved that the enforcement of the legislative measures 
for the nproofmg and burning of the crop, in tune to allow a three months* dead 
season before the next sowingE^ is an effective means of combating the pink boll- 
woim. The 1926 crop was remarkably &ee from the pest in those districts in 
which these measures had been actively enforced in 1924 and 1925. The Ento¬ 
mologist has reported that of 2,000 bolls examined, from districts in which the 
infestation towards the end of the 1924 season had risen to oveac 50 per cent., 
only two were found to contain the worm. 

98. PaA.GAS BO Algodoeibo. IV. I1A.QABTA. Bosba. bos Capuijsos (Cotton 
Pests. IV. The Pink BoUworm). By L. A. de Azevedo Marques. (BuB. Minis. 
Agr. Ind. e Comm., xvi., [1] 4, pp. 502-512, Bio de Janeiro, 1927^^ Abstr. from 
Bev. AppL Ent., xv., 9, 1927, p. 454.) This article describes methods of fomi- 
gating cotton-seed with carbon bisulphide and hydrocyanic acid gas against 
Platyedra gossypieBa, Saund., which is now a serious pest of cotton in the north- 
eastem part of Brazil. 

99. Sous Notes on Cdtwoebis in Cotton. By E. Ballard. (Abstr. from 
Queens. Agr. Jnh, xxviiL, 8,1927, p. 229.) Beals with the history of the cutworm 
invasion at the Biloela Cotton Besearoh Station, 1926-27, and the control measures 
advocated. 

100. SiTBSTcruTE EOB Prigkly-Peab in Cutwokm Bait. By L. B. Bipley. 
(Fcarmg. in S. Afr., i., 6,1926. Abstr. from Bev. Appl. Ent., xv., 10,1927, p. 522.) 
Experiments were carried out to discover suitable substitutes for piiddy-pear 
in sodium fiuoride cutworm baits. Certain plants with niTwilar succulent tissne 
(Cotyledon, Ealanchoe, and MesenAryanthemum) proved suitable, and baits made 
with potato or pumpkin also gave satisfactory results, the pumpkin destroying 
a somewhat lar^ percentage of the caterpillars, probably owing to its greater 
power of absorbing the poison. Turnips, swedes, and mangels may be used as 
well as potato, but aU these are liable to cany Nematodes and other infectiaEis 
not necessarily destroyed by the sodium fluoride, and the special cultivation of a 
small patch of spineless cactus is recommended in preference to incnziing the 
risks connected with their use. Mi^e ensilage and similar substances are not 
readily eaten 1^ the cutworms, and dry up too quickly. 

lOL Eloonaxing the Cotton Wobm. (Abstr. from Tenet. Bee., xlv., 588,1927, 
p. 94.) The Egyptian Ministiy of Agrkmltaze annonnees that the cotton worn 
has been virtually stamped out, owing to measures adopted in the afifected area, 
which has been reduced from 90,000 to 5,000 acres. 
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102. The Oorroir Leap Catbbpillab (GoamophUa earosa). By J. 0. Hutson. 
{Leaflet No. 47, Dpt. of Agr. CeyUm. Abstap. from Trap. Agriculturiet, Ixix., 8, 
1927, p. 166.) A brief account of the life history and habits of the insect, Tvith 
recommendations for oontroL Several illustrations of the caterpillar are included. 

108. TbOB IeELUENOE of PABSOjlTAGB, NtPEBTHOK, TsafPEBATITBE, AED OBOWniKO 
OS Wma PEODUcnoE in Aphis gossyph, Glover. By H. J. Beinhard. {Texas 
8ta. BuU.^ 363,1927. Abstr. from Eap. 8ia. Bee., Ivii., 4,1927, p. 360.) Follow¬ 
ing a review of literature, the author reports upon the effect of parentage, nu¬ 
trition, temperature, and crowding, and observations on the effect of humidity on 
w^ production in A. gossypii, Glover. He finds that the nonaal tendency in 
this aphid is to produce ofkpring which do not develop wings, the production 
of wings being dependent entirely upon environmental infiuences. Starvation 
increases the number of winged forms in the progeny produced by apterous 
par^ts. The offering of alate parents revert to the normal tendency of the 
species—namely, the apterous form—with such puissance that the effect produced 
by starvation in stimulating wing development is practically, if not entirely, 
counteracted. Temperature withhi the limits of 70 to 90® F. does not affect 
the ratio of forms produced in this species. Crowding is a very potential, if not 
the dominant or controlling, factor in stimulatzzig wing development in A. gossypii. 
There is no correlation between the prevailing relative humidity in which the 
aphids are reared and the ratio of alate to apterous forms product. 

104. Cotton Arbos {Aphis gossypii, Glover). By A. L. Hamner. (Abstr. from 
Ann. Bpt. of Mississippi Agr. Exp. 8ia., 1926, p. 18.) Gives details of 

dusting experiments to control cotton aphis. 

105. OoNSKTOS SenqiliiOS para Bestruir la Lanck)sta (Simple Instractions 
for Destroying Locusts). (Mexico; Jwtia nac. Campana contra la Langosta, Bol. 
Nob. 1, 2, 3, 1926. Abstr. from Bev. Appl. Ent., xv., 10, 1927, p. 526.) As a 
result of experiments, the following formula is recommended for a petroleum-soap 
emulsion in solid form that requires dissolving in water only at the rate of 1 lb. in 
2 gals.: Coconut oil, tallow, caustic soda, 30 lb. each; wood-tar, fioweis of sulphur, 
refined petrolsom, 1 lb. ea^. The ingredients are mixed cold. 

106. ^ Lutts gontre lbs Aoeidiens Ravagettrs (Moboooo). By P. E. 
Earner. {Dir. Qen. Agric. Comm, et Colon., Defense des Cultures, No. 2, 
fobat, 1926. Abstr. from B&o. Appl. Ent., xv., 10, 1927, p. 620.) This paper 
is a comprehensive review of the m^sures available against locusts. Measures 
agains^ the larvae, to which most attention is devoted, include the us© of 
msecticideB in the form of sprays and baits, burning <aushing, the us© of 
bactiers and traps, which are desenbed in great detail. 

107* LocirsTS nr Central Asia. By B. P. Uvarov. (In Eussian.) (Abstr. 
in Ben. Apfi. Ent., xv., 10,1927, p. 613.) 

108. The Biology of Thysanoftera with Eeferenge to 'rmn Cooton Plant. 
L The Relation between Degree of Inebstation and Water Sutflibd. By 
B. A. Wardle. H. The Relation between Tebiperatttbe and Life Cycle in 
A Satdrated Atbiosfhebb. By E. L MaoGill. HL The Relation BETWEEN 
Feeding Habits and Plant Lesions, By R. A. Wardle and R. Simpson. {Ann. 
Appl. Biol., xiv,, 4^ 1927, pp. 482,601,613.) Epidemic damage by Thysanopteca is 
oft^^ supposed to be connected with abnormal meteorological conditions, 
especially with low r at nf al L These experiments seem to show gAnnft correlation. 
The second paper goes to show that the length of the life cycle is decreaised by 
increase of temperature, the third that difference in injury is largely due to 
difference in thickness of the epidermis. Hairs on the leaf are no protection. 



NOTES ON CUEEINT LITEEATXJEB 


79 


109* Joint Discussion of Sschons K (Botany) and M (Agbicudtube) at 
THB LNEDS MfiEnNO of the BbITISH ASSOCOATION UFON the CbNTBOD of 
P tANT Diseases. {Ann. AppL Bid., xiv., 4^ 1927, p. 544.) Mrs. Alcook spoke 
ior the botanists, descnbing how the cozxung of the potato wart disease in 1902 
awdce Great Britain to the need for control, and giving an account of the 
phytopathological service now at work. She pointed out that the majigin of 
profit is small, so that methods must be certain, easy, cheap, and safe. To 
avoid disease is better than to control it. Dr. W. B. Brierley followed for 
agriculture with a general critical survey of the whole field, with special 
reference to research and to popularization of its results. 

110. On the XtELATION OF SOH. TeMFEBATTTBE to AnGUIiAE Leafsfot of 
Cotton. By R. E. Massey. {Ann. Bot, vol. xli.. No. 163, July, 1927.) The 
results of the experiments may be summarized as follows: Evidence has been 
obtained to show that the development of the bacterial disease of cotton caused 
by P. inalvacearum in the seedling stage is confined to a definite range of soil 
temperature. At soil temperatures of ll-lfi** C. infection is slow, and in the case 
of I^tly infected seed may be missed. Erom 16® G. to 20® C. infection is 
generally obteuned, but, again, it is not usually serious if other environmental 
conditions are favourable for the growth of the seedling. Erom 21® C. to 26® C. 
infection is severe. Above 26® C. to 28® C. the infection again fades in intensify. 
Above 28® G. little or no infection is obtained. At 30® C. the plant is generally 
immune. 

Experimental evidence suggests that the regional distribution of the disease 
caused by P. malmceamm may be explained on these grounds. 

Some account has been given of the internal changes associated with varying 
temperatures, and indirect support is given to Eaulwetter’s work on the spread 
of the disease in the field by ram. 

111. Plant Disease Studies at the New Mexico Station. (Neio Mexico 
8ta. Bpt., 1926. Abstr. from Exp. 8ta. Bee., IviL, 3,1927, p. 244.) Acid delinting 
tests for the control of anthracnose and bacterial boll rot {Bticterium malmceaarum), 
as described with results from various concentrations, showed that, althon^ 
with 66® B. acid delinting is usually complete in 10 to 15 minutes, seed can be 
left in such acid 20 to 24 hours, and, in fact, germination was sometimes increased 
in such cases. 

112. Asfebgillus Nigeb: GbO'wth. By T. Sakamuxa. {Japanese J. BoU, 
8, 1927, 245-65. Abstr. from 8umm. of Chirr. Lit., vii., 15,1927, A. 28.) Con- 
tinujng previous work, experiments are described which confirm the supposition 
that Ihe added organic salts and phosphates, which increase the growth of the 
fungoB, act primarily as buffer substances, and not as nutrient substances. 

113. The Two Most Common Decays of Cotton Bolls in the South- 
Wbstbbn States. By M. Shapovalov. {J. of Agr. Bes., 36, 4, 1927, p. 307.) 
Two forms of decay of cotton bolls, frequently referred to as smut ” iu their 
later stages, have been found to occur commonly in South-Westem United States. 
These diseases are not true smuts, and have only a superficial resemblance to 
Hie smuts. One of these forms of decay is caosed by Aspergillus niger. Van Ti^h. 
and the other by Bhvtopus nigricans, Ebr. The two duseases may be readily 
distingniahed by the discoloration of the affected tissues, as weU as by the 
character of the fruiting stages of the parasites. Both organisms readily produced 
rot of artificially wounded and inoculated cotton bolls, but failed to affect 
uninjured bolls. The infection in the field appareDtly depends on injuries caused 
by various insects, the most noticeable of which are those caused by the bollwmm. 
Ctotrol measiiieB, therefore, will have to be directed chiefiy against these msect 
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114. Stubies m the Biolooical ChiiiruBAif Csabaotbbs of Oafeodhtm 
sp. ON OoTTOTSf. By K- Sawlmey. {Jour. Ind, Bat. 8oe., v., 4, 1927, 141-186. 
Abstar. from Bev. AppL Mycoh, vi., 9,1927, p. 550.) This paper gives a detailed 
account of a species of Gapnodium which in 19^ was found to cause brown 
specks on the under side of leaves and on the bolls of Sea Island, American, and 
Indian local (Desi) varieties of cotton grown in the Botanical Gardens of Lahore. 
On both organs the infection appear^ to have originated in the nectar glands, 
which, in the bolls, are placed at the base of the calyx tube within the bxacteoles, 
and altemalang with the latter. On the leaves the infection is stated usually to 
start on the midrib, which is the hist to develop a gland; later, the fungus spreads 
aloi^ the midrib irom the gland, forming a long strip, and then to the neigh¬ 
bouring veInB. The bolls are infected when they are well on their way to maturity. 
It is thought probable that the fungus jSnds a suitable nutrient medium for 
growth in the sugary exudation of the glands. Artificial inoculation experiments 
showed that other parts of the plant—the stem and petioles—-were capable 
of being infected with the fungus through wounds, when the inoculated parts 
were kept moist for some days; on parts of the stem left uncovered the inocn- 
iations failed. 

Histological investigation showed that the hyphs? of the fungus come into 
close contact with the host only in the region of the glands; outside this region 
they form a sort of felting over the plant parts. The uppermost cells of the gland 
are the first to be attacked; the cytoplasm collects towards the centre of the 
cel! in a gromous mass, which turns brown, probably owing to the oxidation 
of substances such as tannin, in the cells, and breaks up into amoiphouB 
granules. This process gisduaUy extends to the lower cells, until finally nothing 
remains of the gland but a cavity with no walls, no protoplasmic contents, and 
only a number of dark, refractive globules scattered here and there. In severe 
cases the fungus was found to spread also to the nrighbouzing parts of the leaf, 
gradually killmg the cells, and in some places even penetrating the host tissue 
to a courideiable dkianoe towards the vascular bundle. 

Hie fdugus, in the author's opinion, is dangerous in that it lowers the vitaliiy 
of the host, and renders it susceptible to the attacks of other organisms. It 
also lowers the quality of the lint in the attacked bolls. 

115. Some Observations on the Oospobes of Phvtofbthoba Sfecibs. By 

W. 0. Lester-Smith. (Abetr. from Ann, Boy, Bot, Gardens^ Pemdmiya, Ceylon^ 

X. , 8, 1927, p. 243.) These observations were made during the tenure by the 
author of a Seoior Studentship under the Empire Cotton Growing CorporatioD, 
at the Imperial College of Tropical Agriculture, Trinidad, 1924-25. Bmmaryx 
(1) Three strains of PAgfopkflim pamsiticOj B^ur, have been grown in pure 
cultuie, and the mean size and range of the oospores determined. 

(2) Three strains of Phytophihora faberi, Maublanc, have been grown in 
mixed cultures with each other, and the mean size and range of oospores 
produced have been recorded. 

{3} The three parasiiica strains have been grown in mixed culture with the 
three faberi strains, and the sizes of the oospores prodnced have been recorded. 

(4) Evidence is obtained that each of the strains of faberi have developed 
oospores when grown in culture with homothaUic parasitica strains. 

(5) It appears probable that all strains of faberi can be induced to develop 
oospores midsr certain conditions. 

(6) These findings preset no support to the view that P. faberi is heteoro- 
thallic; direct evidence of heterothaUism in the genus Phytopk&ora has not yet 
been recorded. 

(7) Mixed cultures of parasiika strains with PhytopMiora ntccfUanm^ Br. de 
Haan, have developed oospores which indicate a mean size of 22*0 microns, 
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and a range of 18-0 to 25-0 microns for the oospores of nicotkaus^ aH the oospores 
seen in these cultures were distinctly of the amphigynoits type, 

( 8 ) The theoiy is put forward that the development ^ oospores by strains 
or species of Phytophihora is due to the influence of enviranmeiit on the rate of 
metabolism of the thallus. 


116. RsdSBiirT Woke on Boot Disease of Eoonomio aistd Otheb Plajtes in 

Ceflon. By W. Small. (Abstr. from Trap. AgricvUunst, Izviii., 4,1927, p. 201.) 
Boot diseases, hitherto supposed to be due to Fomes^ UsiuUna^ etc., are common 
and destructive to tea, rubber, and other crops. Careful examination seems to 
show that these fungi are always accompanied hy BhizocUmia which 

the anther r^ards as the fundamental cause of root disease, a conclasion which, 
if home out by farther research, is obvious^ of great imporWee; it is, however, 
streuuously rejected by other mycologists. 

117. Cotton Boot Bot Disease. (Teacas Sta. EpL, 1926. Abstr. from Bap, Sta, 
Mec,, Ivii., 2, 1927, p. 149.) Studies have been continued on the cotton root rot 
disease, attention being particularly given to the destruction of the host by tbe 
ozganism. It was found that the effect is correlated with the time of the year 
when infection takes place. When young seedlings are infected early in JvHyp 
they are said not to die immediately after the roots have become attacked, but 
they alternately wilt and revive for a period of from 4 to 10 weeks before the 
plant Anally collapses. An effort was made to determine whether the fungus 
spreads other than by root contact, and it was found that the spread of the cau^ 
organism from one plant to another was not as rapid as formerly believed. The 
spread seems to be influenced by the age of the plant, and possibly by the con¬ 
centration of the plant sap, and also by the season. An effort was made to 
determine the tolerance of the fungus to an alkaline or acid medium, and the 
studies seem to indicate that it may be possible to control root rot in some sdds 
by dianging their reaction either to a point of cupidity bdlow PK 4 or a point of 
alkalinity above pH^. 

US. A Study of Fusabia Comscon to Cotton PiiANts and Cotton Soils in 
TSB Centkad Pbovinoes. By Jiwan Sing^. (Obtainable from the Gkwt. of 
India Gent. Pubn. Branch, Imperial Secretariat Building, 3, Government Place 
West, Calcutta. Price As. 5, or 6 d.) The parasitism of aU the strains of Fiiaaria 
so far isolated from various sources was tested by moculation experiments during 
the cotton seasons of 1924-25, 1925-26, and 1926-27. IhoculatiQns were done 
by heavily infecting the soil with vigorously growing cultuies one or two 
weeks before sowing seed, or at the time of sowing seed, or when the plants were 
two to four weeks old. Some plants were inoculated once every fortnight for 
six months. None of the inoculated plants suflered from “ wilt.” From the 
inoculated soil the fungus used for the inoculation was re-isolated six months 
after the soil had been infected, showing thereby that the Fusanvm remained 
viable in the soil, but was incapable of infectiag plants sown in the inoculated 
soil. 

119. A Disbasb of Cotton Boots Pkodugkd by Fosabium konzuefobme, 
Sheld. By N. 0. Woodroof. {Fhytopaih, xviL, 4, 1927, pp. ^7-238. Abstr* 
from Beo, AppL Mycdt,^ vi., 10, 1927, p. 609.) A dwazl^ condirion of cotton 
plants, observed in the fid[^ at the G^rgia Experiment Station sinee 1939, 
was found to be due to Fusmum momliforme (€fiSberdki m<miUfcrmi8y, Tbe 
pathogeoadcity of this fungus was proved by successful inoculation of cotton 
seedlinjgsin pot cultuies and in fidid tests. 3^ diaraoteristic dark-brown lesmoB 
present on the roots and gradually fflrdHng them are described. The fongos 
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never penetrates deeply into the cortical cells, but the spread of the disease to 
the lateral roots, and the persistence of the mycelium on the piimary root^ where 
it causes a kind of dry rot, are responsible for the dwarfed condition. Esperi- 
mental evidence showed that the ii^ection is spread on the lint of cotton-seeds 
by aJr-bome spores and hy the presence of the mycelium in the soil. The 
improbability of mtemal seed infection was shown esperimentally, althoo^ a 
pink boll rot was found to be caused by the same ozganism. 

The cultural characters of the fungus on a number of media are given, as 
well as reasons for its identification as J*. numUiforme. Cultures of this i^ecies 
obtained from soil in Central America and from maize were also found to produce 
the above symptoms on cotton. 

Disinfection of cotton-seed with a number of dusts was successful in producing 
dean seedlings when the latter were raised in a germinator, but as a means of 
control in the field this method was worthless, on account of the infestathm of 
the soil with the causal organism. Farther control tests are siill in progress. 

120. Note sot la ” Wms Disease ” ssr IIgtotb. By R. H. Lucky. (Abstr. 
from Coton et Culture CotonniSre, iL, 1, 1927, p. 12.) A review of the subject by 
an inspector of the Boyal Agricultural Society of Egypt. 


COTTON: BREEDING, GENEBAL BOTANY^ ETC. 

121. Plant BssEDiiirG: The Pubs Liot ” CoisrcBPT- By J. B. Hutchinson. 
(Abstr. Trop. Agriculturist, iv., 11, 1927, p. 206.) A clear statement of the 
conceptioa of pure lines, which we owe to Johann^ (1903). The condusions 
drawn are: 

1. In seiecticm work, propagating simpfy’ from the best individuals is not 
cnong^ Families shooM be grown &om a series of individuals representative 
of the ^ole range of types found—good, bad, and indifferent. Unless there 
18 a significant corxdatiQn between the intensity of expression of the character 
in the parent, and its intensity of ecspression in the offspring, it is no use caccying 
the sdection any farther. If considerations of time and space predude growing 
families from a complete range of types, make one or two sdections from 
und es irabfe types, and grow them beside the desirable selections. If the Une 
is pure, there will be no significant diffeorence between the two selections. 

2. When a pure line is being carried on from year to year as a routine measure, 
i^orouB a nimal selection is unnecessary, provided protectiQa from outside con¬ 
tamination is assured; but a periodical analysis is desirable to guard a^dnst 
contamination by mutation. 

122. Teeb pTDiGTOOUs COTTOK Tyfes OF BtTKBCA. By T- D. Stock. (Mems. 
Dpi* Agr, in India, 1927, vol. xiv., 6.) A detailed and illustrated aoconnt. 

128. Eobea. Cottok Plant: Boll-Shedding. By S. MIhara and R. 
Yosinaga. {^Japanese J. JBetf., 1927, 3, [67]. Abstr. from Summ, of Curr, Lit., 
viL, 16, 1927, E. 44.) Shedding of young boils is frequent, separation taking 
place at the junction of the stem of the boll and the bearing branch. The per¬ 
centage of bolls shed varies with the variety from 42*2 to 68*9 per cent. The bolls 
are most liable to shedding at 4 to 6 days after flowering, and rarely fa-9 when 
over a week old. Shedding is hunreased by rain and excessive soil moisture, 
also hy artificial wounding. 

124. Primeitve Cottons in Mexico. By O. F. Cook and J. W. Hubbard. 
(Journ. Hered., xvd., 12,19^, pp.462-72. Abstr. from Exp. 8ta., Bee., Ivii., 8,1927, 
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p. 230.) Five species of cotton plants described as new, and obtained in north¬ 
western Mexico, include Qossypium morrHU, (?. dtcZodum, G. hypadenum^ G. ptxUna, 
and G. conSexium, G, davidsoni was found in abundance near Guaynzas, growing 
as a wild plant among other desert v^taMon. 

125. The Cotton Plant: Potanioal aniz Aobonomeoal Sttiocaby. By G. S. 
Zaitzev. (In Russian only.) 

126. Lb Coton “ Aghbcounz Malaei.” (Abstr. from La Bex, Ayr, ijgypti&me^ 
1926, p. 72.) After some years of work the Botanical Section has obtained 
selected groups of Ashmouni, known as A. MaHaH. Seed has been distributed 
to the cultivators of Upper Egypt under conditions saf^narding it from crossing 
with other types. The yidd has reached 10 kantars a feddan. 

127. Tbansaotions of thb Tubeestan Plant-Bbeedino Station, TasHSENT, 
No. 4. By G. S. Zaiiszev, A summary of the work carried out at the Turkestan 
Plant-Breeding Station during the year 1925. (In Russian.) 

128. VicoNXSBC OB Natubaii OaossiNa in Cotton. By H. B. Brown. {Tech, 
BtdL, No. 13, Mies, Agr, Exp, 8ta,^ 1927.) The literature on the subject is 
reviewed, and experiments in natural mossing are then described. The summary 
is as follows: 

1. Cotton flowers are large and showy, and attract many insects. 

2. A survey of the literature published on the subject shows that a limited 
amount of natural crossing takes place in all cotton-growing countries if different 
varieties are planted in close proximiiy. The crossing between alternate rows 
is usually 5 to 10 per cent. 

3. Ill experiments made by the Mississippi Experiment Station, four diffeorent 
years, the natural crossing between adjoining rows ranged from 1-6 per cent, 
to 14-7 per cent., with an average of 6-2 per cent. 

4. The amount of crossing depends on the time and rate of blooming of the 
nei^bouxing varieties and the number of insect visitors. 

5. If the areas planted are large, the crossing extends to a greater distance, 
and is more frequent on the adjoining rows. 

6. Individual green leaf plants grown at various points in a plat of red leaf 
cotton, where they were surrounded by many red leaf plants on all sides, had 
more than 50 per cent, of their seed crossed. 

7. The New World and Egyptian species and varieties intercross freely, 
but they do not cross with the Old World cottons. The Old World cottons inter- 
crosB. 

8. A limited amount of crossing wiU take place at a distance of more than a 
hundred yards. 

9. Natural crossing is harmful in unselected strains of cotton, but may be 
helpful to the cotton breeder. 

129. AETmoiAL AND Natubal Asiatio-Ambbigan Cotton Htbbids. By 
G. S. Zaitzev. {Agr, Jnl, of India^ vol. xxii., 1927, Pts. HI. and IV., pp. 155-167 
and 261-268.) The general conclusions deduced from the examination of the 
available data may be as follows: Although under some exceptional conditions 
we are able to obtain artiflcial and natural hybrids of G, hesrbaceum, L., with Q, 
Jdrsutum, L., in view of their complete sterility they are usdess. 

IBO. On the Ebttoitfigateon in Inteb-Sfbgies Hybbids of Cotton. By 
G. 8. Zaitzev. {Trane, of ihe Turheetan Plant-Breeding Station^ Tcukieni^ No. 2.) 
This x»amphlet is written in Russian, but indudes a summaiy in English, which 
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we quote as follows: (1) Whea Gross-breeding species of the cotton-pknt widch 
genetically axe fax distant, as axe on the one side the Amecioaii forms ((?. htratctom, 
Q. hanhadense, etc.), and on the other the Asiatic forms (G. hei^otceum, G. c^iuai- 
folium^ etc.}, it ia necessary to bear in mind some mechanical obstacles distarbmg 
the normal course of the processes, which condition the fiiictijB.cation. (2) One 
of the principal mechanical obstacles to fractxfioalaon with the above-menlioned 
cross-breeding is the strongly delayed growth of the pollen-tdbe in the foreign 
taasae of the styl^ and the prematoxe rapture of the latter, which inevitably 
talkies place in almost ev^y flower of the cotton-plant, and which is conditioned 
by the pecaliax organization of tbia flower. (3) The axtiflcial preventing of the 
rapture of the style which may be obtained (with castration) by the complete 
removal of the perianth (coroDa and stamen-tabe), laying open the whole pistil, 
will make it possible for the slow-growhag foreign poUen-tdbes to reach the ovules 
and fertilize them. (4) This removal of the mechanical obstacles, inteEfexing 
with the foaion of the gametes, leads in a great numher of cases of cross-breeding 
between specaes to the formation of hybrid germs, though characterized by 
weakness of their development. Together with these^ almost normally, the 
whole fruit develops—the boll with its comporing elements. (5) The w^hness 
in the development of the hybrid germs, obtained by our experiment, may be 
attributed to a considerable extent to the weakness of the gametes (espedally 
the male ones), for the ezperiment of cross-hreeding has been peiformed in 
August, when the natural percentage of falling off of the bolls is usually very 
Gcnsiderable, and in some cases reaches 100 per cent. (6) Under canditions 
more favourable for fructiflcation at an earlier seasou, and with mere extensive 
exptarlmentB, there is much probability of obtahung quite developed germs. 
(7) A more thoron^ imderstanding of the phenomena acoompanymg the 
fructification of the cotton-plant, and the understanding of the causes which 
hizider the normal devdppment a! the hybrid germs, will be possible by means 
cnJty of oorreBponding histological and cytological investigatiozis.” 

231 . SruDiBS m Guxabat Cottoks. Pr. IV. Hybbids BBTWBBisr Bboagh- 
DnsHE ABD €k)GHABi Vaeobties OF G. HsBBAOBTJM. By M. L. Patd and S. J. 
PateL (Jfeina. Dpi. of Agr., Indict, 1927, voL xiv., 4.) The object of the 
work reported in the present memoir was deOnitely the production of a iype of 
cotton for the Surat and Broach districts, which, while retaining the staple 
and qualify of the present fibre, should, at the same time, have a higher ginning 
outtuzn. This has been successfully accompliriied in the case of a cotton 
suitable for Broach, and this is now bring multiplied for distribution on a large 
scale. A rimilaT result appears also to have been achieved in connection 
with cottons suitable for Surat, though it is not quite certain whether the 
^znzdng value of the typical hi^-clasB Surat cotton (1027 A. L. F.) has been 
retained. 

Incidental to the above practical object, the data collected have been 
employed to study seven characters of the cotton-plants used as parents of two 
crosses between pure types of Broach-deshi (1027 A. L. F. and 1-A Cylindiioal 
boll) and of Go^ari (£-5) cottons, all bring strains of G. herlxteeum, and also 
the same chaxacterB m six generations of the resulting crosses. The main objects 
of the study were two, as follows: 

1. To determine whether the characters studied are simple Meudelian 
characters which can he transfeEred without change from plant to plant, or are 
complexes of a number of factors which, while normally inherited t^ether, may 
be separated in the course of inhecitaime. 

2. To ascertain whether the several characters studied axe genetically cone- 

—that is to say, whether there is coherence of these characters during 

inheritance. 
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The se¥6a characters studied were: 

Node in the stem from which the ISM; sympodium arises. 
Diameter of the bolk. 

Shape of the boll, 

Les^h of staple 
Weight of seed, 

lint indes, or the weight of lint per 100 seeds, 

Ginning percentage, 

and an account is given of each. 

182. Fbdiobbb Sea Islajetd Corroiir Seed. Professor Oheesman’s Report and 
recommendations. (Abstr. from, West India Ootnm. Circ,, xliL, 757,1927, p. 401.) 
A cri^Gism, with suggestions for improvement. 

183. DEVELOfMBET 07 PliOWEBS Ain> BoiiLS 07 POIEA AND AgAIiA OoTTON ZH 
Relation to Branching. By H. F. Loomis. {UJ3, Dpt, Agr, BndL 1365, 
1927. Abstr. from Exp, 8ta, Bee., 57,1,1927, p. 36.) This investigation, which 
continued the study of fruitizig parts of cotton made by Martin^ Ballazd, and 
Shnpson, was carried on at Sacaton, Arizona, during 1924 and 19^. 

More floral buds or squares were produced by the Acala plants in each 
season than by I^ma plants. Acala shed a higher percentage of squares and 
developed a much smaller percentage of squares into bolls. The age of 
shedding after appearance of squares was sl^tly earli^ in Pima than in Acala, 
but more Acala squares shed when well advanced in age^ and the penod of 
liability for a square to shed was longer in Acala. Among squares of the same 
date^ those on outer nodes of fruiting branches of both varieties required longer 
to develop mto flowers than those on inner nodes. The periods on all of the 
nodes lengthened as the season progressed. The mean square penod for Pima 
was slightly over 33 days in both years, and for Acala the period was 28 in 1924 
and 29 in 1925. On spedfle nodes of frmting branches of both varieties the 
percentage of square - shedding increased, and the percentage of squares 
developing into bolls decreased toward the branch ends. Branches of one node 
onfy, both on main stalks and on vegetative limbs of both varieties, had a liigTiftr 
percentage of squares shed, and fewer squares developing to mature bolls 
on node 1 of longer hruitmg branches. The last, or outer node, of all fruiriz^ 
branches of two or more nodes on main stalks and vegetative HrnKg of each 
variety shed a larger proportion of squares and developed fewer mature bolls. 
Boll-shedding from specific nodes increased appreciably in both types on the 
outer nodes of fruiting branches. 

Pima and Acala squares were shed in shorter periods in the early part of 
the seasem than in the later. The position of a square on a fruiting branch of 
Pima did not materially hasten or retard the shedding of that square, whereas 
squares shed from the outer nodes of Acala branches were usually somewhat 
older than those which fell from inner nodes. The maturation period of bolls 
of the same flowering date was lon^ on outer than on in-nwr nodes of fruiting 
branches of both varieties. BoU periods on all nodes lengthened as the season 
progressed, averaging about 58 days on Pima and 53 days on Acala in 1924, 
and about 62 and 57 respectively in 1925. The boll period on node2 apparently 
was leugthened by the presence of a boll on node 1. 

184. Growth 07 Fruiting Parts in Gk>ssvpiou Cernuum, an AaxATTfi CiorroN. 
By B. E. Beckett. (Abstr. fipom Jour, of Agr, Bto., vdL xxxv.. No. 2, 1927, 
p. 97.) The Garo HIU cotton (Qossypium cernuum) is one of the Amattp. series 
which is very remote in plant charaotors from the Egyptian and Upland varietieB 
grown in the United {States, so that diflerences in habits of growth Tniglit. l)e 
eaqpeeted. Most of the Aaiatio cottons are not adapted for <mltivatioa in the 
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United States on. aeconnt of their very small bolls, but the Garo Hill has the 
largest bolls of any Asiatic type, nearly as large as those of the Texas big-boll 
cottons, as represented in this comparison by the Lone Star variety. 

The grOTvth rates and sequence in development of the fruiting parts of the 
Garo Hill cotton were det^mnned at Greenville, Texas, by the same methods 
that were nsed on the Egyptian and Upland lypes of cotton, and reported in 
previous publications. 

The interval between the appearance of successive fruiting branches on 
the main stalk is somewhat shorter in the Garo HiH cotton than in the other 
types, while the interval between successive squares on the branches is some¬ 
what longer. The shedding of abortive bolls in Garo Hill occurred more promptly 
within 3 to 5 days after flowering, while many abortive bolls of Lone Star were 
held for 6 to 8 days, and some from 9 to 11 days. The rate of growth of the bnds 
and bolls was nearly the same in the Garo Hill cotton as in the other types. The 
maturation period of bolls of the Garo Hill was somewhat longer than that of 
Lone Star, though the difference was sli^t, and may not be significant. 

In the latter part of the season, a lengthening of the maturation period of 
Garo Bill bolls was found, which also is in agreement with the behaviour of the 
Lone Star and Pima varieties. Garo Hill bolls which were set early in August 
had a period 10 to 12 days shorter than bolls set in September. 

135, SOUE MOBEHOLOGICAIi A2n> PhVSIOLOOICAL PncnTLZAJEOXDSS 07 OOTTOK- 
Plaitt Seed asd theib AGBiarLTUBAii Ibifobtaece. By F. M. Mauer. {Trcms. 
Tttrkeskm Ftani^BTeedmg Station, Tashkemi, Ho. 6, 1927.) From the summary, 
which is given in English, we abstract the following; “ The biology of the cotton¬ 
seed is in an intimate manner connected with its morphology. Seed of various 
botanical forms of the cotton plants and consequently of various agricultural 
varieties of it^ are distingcushed by a great xnoiphologiGal diversity, which is 
eEfpecialfy’ noiioeable in the structure and degree of development of the seed 
ooat. At the time of maturing and dehiscenee of the bolls, the cotton-seed 
requires some additional tune and a certain set of conditions for “complete 
ripeDing ** and reaching the stage of fully matured seed available for planiang 
purposes. The best depth for planting cotton-seed, under the conditions of 
Oentral Asia, is from 4*5 to 6*5 cm.; a shallower planting is dangerous, owing to 
the rapid dcyh^ of the soil surface, while deeper planting is injurions because 
of the exhaustion of the vitality of the young cotton plants. 

186. IsmEBiTAECE OF SifoOTH SEEDS xs CoTTOE. By T. H. Keamey. (Abstr. 
from J. of Agr, Bes,, vol. xxxv., 8, 1927, p. 193.) Summary, —It is desirable 
that the seeds of long-staple cottons which are ginned on the roller type of gin 
shooM be as free as possible from fuzz or diort baics. This makes smooth- 
seededness an important objective in breeding work. Knowledge of the manner 
of inheritance of smooth and fuzzy seeds will therefore be useful to ootton- 
fareedeis. This paper presents the evidence^ from crosses between smooth- 
seeded and fuzs^-seeded cottons, that the inherfijanoe of this diaxacter is mamly 
of a simple Mendelian type. 

Grosses were made between representaidves of a family of Pima Egyptian 
cotton homozygous for very little fuzz on the seeds, designated the smooth- 
seeded Pima family, and representatives of a family homozygous for the much 
more fuz^ condition of the seed coat typical of the same variety. F|^ was 
uniformly smooth seeded, and the segr^atioa in F^ was in the ratio 3 smooth 
to 1 fuzzy. The smooth-seeded and the fuzsy-seeded segregates closd^ resembled 
the respective parents. Third-generation progenies were grown from self- 
pollinated seed of 20 smooth-seeded and of 10 fuz^-seeded F^ plants. The 
progenies of fuzzy-seeded F 2 ’s were uniformly fuzzy seeded. Of the smooth- 
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seeded plaats, two were probably homosygoas, their F, progenies having 
contained no fa2^-seeded plants. The remaining 18 progenies showed segre¬ 
gation in various proportions, but when taken as one array, ^*6 per cent, of the 
population were fa7!zy seeded, and the departure from the expectal^n (25 per 
cent.) was only one-fourth its probable error. The evidence justifies the con¬ 
clusion that in the Pima variety the fuz 2 y condition is recessive to the smooth 
condition. 

The same and other smooth-seeded and fuzzy-seeded families also were used 
in another series of combinations. Some of these were hybrids between v^ 
diflEerent species of Gos^ium, Egyptian cotton ((?. harhadejise, x?) and 
Upland cotton (G. hirmtum). The hybrid populations of these combinations 
were small, and the results obtained are to be regarded as suggesting rather 
than proving the nature of the inheritance. Of the families which furnished 
the parents of these combinatioiis, the smooth-seeded family of Upland cotton 
had the seeds ahnost entirely devoid of fuzz, hence much smoother than in the 
smooth-seeded family of Egyptian (Pima) cotton. The fuz^-seeded families 
of Upland cotton, on the ot^r hand, had much fuzzier seeds than the fuzzy- 
seeded familieB of hlgyptian (Pima) cotton. Crosses (combinatiaDs 1 and 2) 
between the smooth-se^ed Egyptian (Pima) family used in the first series of 
combinations and another fuzzy-seeded Egyptian (Pima) family, not related to 
the family used in the first series, showed similar dominance of smooth-seededness 
and monohybrid segregation in F^. The results a cross between two plants 
of Upland cotton, one phenotypic^y smooth seeded and probably homozygous, 
the other homosygous for fuz^ seeds (combination 3), indicated that in Upland 
cotton also there is dominance of the smooth condition and monohybiM s^re- 
gation in F 2 . Crosses between fuzzy-seeded Egyptian (Pima) and fuzzy-seeded 
Upland families (combinations 4, 5, and 6) produced only fuzzy-seeded plants 
in F]_, and, almost certainly, only fuzsy-seeded plants in F^, the results indicating 
that all of these families were homo^gous. A cross between a homozygous 
smooth-seeded Egyptian (Pima) plant and a phenotypically smooth-seeded 
Upland plant (comhiaatiQn 7) gave a uniformly smooth-seeded F^^ and a near 
approach to a 3 (smooth) to 1 (fuzzy) ratio in F 2 . The occurrence in F 2 of fuzay. 
seeded s^egates, which resembled Upland cotton in the quantity and character 
of the fuzz, sn^ests that the individual of the smooth-seeded Upland family 
which seocved as one of the parents of this cross was heterozygous. 

A cross between a homozygous fuzzy-seeded Egyptian (Puna) plant and a 
phenotypically smooth-seeded Upland plant (combination 8) gave a uniformly 
smooth-seeded F^^ and segregation in F 2 in the proportion of 12 smooth to 9 
fuzzy, which, h^use of the small size of the population, is probably not a 
significant departure from a 3:1 ratio. Although the absence of fuz^ seeds 
in 'F^ indicatra that the Upland parent was homozygous in respect to the major 
factor for smooth seeds, yet this plant may have carried an inten^er for fuzziness 
since the fuzzy-seeded segregates in F 2 1^ the Upland degree of fuzziness. 

A cross between a homozygous smooth-seeded Egyptian (Pima) plant and 
a homozygous fuzzy-seeded Upland plant (combination 9) gave only fuzzy- 
seeded plants in F;|^ and s^egation in F 2 In approrimatriy the ratio of 1 smooth 
to 3 fuzzy. In both hybrid generations there was considerahly greater variafaon 
in the quantity and character of the fuzz than was the case with the other com- 
binatioDB. The behaviour of combination 9 indicates dominance of the Upland 
factor for fuzsy seeds over the Egyptian factor for smooth seeds, wherm in 
combinaticm 3 the Upland factor for fuzzy seeds was recessive to the Uphmd 
factor for smooth seeds. Since the same (doubtless homozygous) Upland family 
furnished the fuzzy-seeded parents of both combinational it may he coocliided 
that different factors for smooth seeds occur in F^yptian and in Upland cotton. 
It also seems probable that the slightiy fuzzy condition of the mnooth-seeded 
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Egyptian is recessiTe to the naked oar nearly naked condition of the smooth- 
seeded Upland^ since in the cfobb between a smooth-seeded Egyptian and a smooth- 
seeded Upland (combination 7) 85 per cent, of the smooth-seeded segregates 
in F 2 the seeds naked or yery nearly so. 

^1^ factca: for smooth seeds in Egyptian (Pima), although recessiye to the 
factor for fwasy seeds in Ufdand, is dommant to the factor for fuzzy seeds in 
Egyptian (Pima), as was shown in the earlier pages of this paper. The occurrence 
of modifying factors or intensifieiB for fuzziness is indicated by the results from 
crosses of taxzy Pima with fuzzy Upland (combinations 4, 5, and 6). That such 
a hu3tor, or factors, may be carried by a plant homozygous for the major factor 
determining smoothness as contrasted with fuz^ziness is suggested by the results 
of the cross between fuz^ Pima and smooth Upland (combination 8). 

The corosses described in the early pages of this paper had for thrir parents 
members of a Pima Egyptian family homozygous for both smooth seeds and 
normally spotted petals, and members of another Pima family homozygous for 
both fuzzy seeds and almost spotless petals. Complete independence of the 
characterB, smooth and spotted, is demonstrated by the results of these crosses. 

Grosses made by Ballard between members of a hunily of Upland cotton 
having fuzzless seeds and sparse lint, and members of an Upland family having 
entirely fuzzy seeds and abundant liht, gave satisfaotoiy evidence of complete, 
or nearly complete, linkage of fuzzl^ seeds and sparse lint. The results confirm 
Ihose which Thadani obtained with a similar cross. 

1S7« CoTTOnr-GBOwiKG PouECV: The ISFLTrESCs OF Olocate oe Stafle 
Qualeht. By E. E. Oanney. (J. Text. Inat.^ xviii. Special issn^ September, 
1927, T. 464.) 

128. A COHTBlBTmOE TO THE MjEmOD OF AFFEEdATlEO COTXOE SEASONS. 
By G. S. Zaltzeiy. {Trans. Twtheatan Plant Breeding SUOian^ TasMserU^ No. 10, 
lfiS7.) (In Bnssian, with the followxng conclusions of the author given in 
EngliBh.) Taking into consideration the fact that under the conditions of Central 
Asia the chief factors determining the yield are the general length of the growing 
season and its meteorologio^ conditions, the author endeavours to determine 
the length cl separate growth phases of the cotton plant, and, judging from 
the observed acceleration or retarding in connection with the meteorolQgioal 
conditions, to determine the probable number of maturing and dehiscing bolls. 
The chkf phase determining very definitely the prospects of the season is the 
phase of budding—the time of appearance of the first buds. The determina- 
tiou of this phase (its early or late aizival) gives the possibility of forecasting 
all the following phases, and also the probable value of ddiisceace of the bolls* 
or, according to the term used ly the author, “ the height of dehiscence-hd.” 
(».e., the height of the fniiring branch whose bolls can grow to dehiscence), 
which determines the value of the yield for definite types of firuJt formation. 

189. 'WOBES OF THE TuBEESTAE PLAST-BBEEZ>lEa StATCOE AED SOME SUBOCABY 
OF CoTTOK SsLBonoE Tests AED SEED CoTTOE Vabiabiutt. (Iu Bussian.) 
By G. S. Zaitzev. {Trans. Turkestan Flani^Breeding Station, TaMent, No. 8, 
1927.) A Beport on the VII. All-Union Cotton Confereuce. 

140. The Moistubb Eqwaxbnt of Heavy Soils. By A. F. Joseph. [J. of 
Agr. Set., xvii., 1, 1927, p. 12.) 

141. The Obgaeic Matteb in Heavy Alkaltee Soils. By A E. Josej^ and 
B. W. Whitfidd. {J. of Agr. Soi., xviL, 1, 1927, p. 1.) 
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CO-OPBBATION. 

142. Go-Opebaoxvb Socosxibs. Dtmss of the CbiiaaiTEB, Subexebs, Aim 
Member s of a Gbedef Sooiex7 of UmJMXCED Lxabujx?. {Dpt. of Agr. OegUm^ 
Co-op. Leaflet^ !Nb. 7. Trop. AgncfuJtimrist^ box., 2» 1927, pp. 118-120.) 


GEEMI8TBY AND PH73I08. 

148. The Afeligaxioe of Suishub Coi^oitbs xo Raw Cottoe. By H. M. 
Chase, xlv., 586,1927, p, 61.) 

144. “ Alkaline ” Amebioaht Cottok: CoiCBisra. Southern Textile Assa. 
(Caading Division). {Cottony T7.S., 1927, 91, 531. Abstr. from J. of Toast. ItuL, 
xviiL, 10,1927, A. 320.) A complaint m made that some Westecn cotton containa 

alkali whidb, with a certain humidity, becomes moist and sticks to the rolls, 
especially on the combiEig machines, so that they will not run. A theory was 
offered to the effect that in cotton raised in irrigated country the sun dries up 
the moisture ioside the cotton hair so quickly that the cells have not fame to 
absorb the solid matter which is left inside the hair; in the mill the hairs absorb 
moisture which causes them to swell. One speaker stated that he had experi^ced 
the trouble with Pima cotton, and had found it necessaiy to keep the humidily 
down to 55 per cent., as against 60 to 65 per cent, for SaJ^. Gh^nical analysla 
showed practicany no difference between Pima cotton from Arizona and the 
South Carolina cotton. A thin coat of varnish applied once a week to the rolls 
overcame the trouble for cmother man, usmg 55 to 60 per cent, humidify. In 
another mill it was found necessary to run a five-tooth larger tension gear on the 
drawing on Arizona Pima cotton than on Sea Island and Sake! before the same 
breaking strength could be obtained. 

145. Balls Sobteb aed Johaensen Sobteb: Apfleoaxioe. By W. B. Sotikoff. 
{BibUoffi^ CKliOphowogo Djda, 1927, No. 6, 64-81. Abstr. from 8umm. of Cv/rr. 
JJt.y vii., 18, 1927, L. 27.) A comparison has been made of the Balls sorter and 
the Johann^n sorter. 'V^th careful working, the two instruments ^e almost 
identical results. The Balls sorter is more accurate, whilst the Johannsen sorter 
gives results which are clear at a glance, so that the farmer is suitable for accurate 
scieatific investigations, and the latter for demonstration purposes. The Balls 
sorter is indispensable when numerical returns of precise measurements are 
required—for example, in ascertaining the deviation of a sample from a standard 
cotton. In mill practioe both sorters may find useful application. 

146. OoTXOE: Adsobftioe of Watbb Vapoxjb. By H. Bradley. (iVotore, 
1927, 120, 82. Abstr. in 8umm. of Cwrr. LU.y viL, 16, 1927, C. 54.) 

147. COTTOE Fabbios. By W. Hough. (Fourth Edition. Publkhed by John 
Heywood, Ltd., Manchester. 4 b. Abstr. in Jour, of Toast. Inst., xviiL, 8,1927, 
P. 190.) The major portion of this book is devoted to an encyclopaedia of cotton 
hkbrios, occupying fifty-ei^ pages. 

148. Goxtoe Fabbio: Mebohbizino. By M. Mehiand (HeadelbeEg). (SIP. 
273^7 of June 25,1926. Abstr. from 8uifnm. of Cwrr. iiue., viL, 17,1927, Su 100.) 
The material is subjected to two or more interd^pendenii treafanents with con¬ 
centrated bases, such as mercerizing liquota, the liquors bring used alternately 
hot and cold in any desired sequence, the actbn being stopped in earii case 
iniTnediately after the skractucal alterataons of tihe filaments desired have been 
effected. In the tmtment of cotton materials, the cnriinarymercerizmgpirooeBBee 
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may be xused, and xnay precede or follow treatment according to E.P. 254695. 
In an example, ordinary cotton muslin is mercerized in the usual manner to 
form lampsbade lining, then treated for 3 minutes with 43 per cent, caustic 
soda lye at 92** G. Xmznediatdy after the structural change is effected, the lye 
is displaced by boQing water, and, should the product not be satisfactory, it is 
impregnated for a short time with 25** B4. caustic soda lye at 18** 0., this in turn 
removed without stretching the material. If the lye used for the hot 
treatment is of hi^er concentetion—e.^., 60 per cent.—the fed of the material 
becomes somewhat fuller. 

149. Wooir-ltasHBD C 0 TT 039 : Fabkig. By L. Lilienfeld (Vienna). (E.P. 
274860 of July 20,1926. Abstr. from 8umm, oj Gurr. Lit,, vii., 18,1927, K. 118.) 
Cotton fabric having the soft fed of wool, and from which creases and wrinkles 
are readily removed by simply brushing or smoothing, is produced by treating 
the fabric in an unstretched condition with gaseous or liquid carbon bisolpbide, 
and then with alkali lye, or by treating the fabric in an unstretched condition 
with a mixture of emulsion of carbon bisulphide and alkali iye. The material 
may be deposited in folds on a travelliag apron in order that it may be free to 
shrink. The carbon bisulphide may be diluted with a solvent such as benzine. 
The cotton fabric to be treated may be unbleached or bleached and mercerized. 

150. Ccmas By H. Bruggemann. (Mdliani TextSber,, 1927, 8. 

Abstr. from Jour, of Text, Inst,, xviii, 8,1927, A. 257.) A general ar^e on the 
opening and mixing processes. 

151. Gottok OPBrniB: BsscBimorr. By L. Wild and F. Quinn. (E. P. 
276493 of August 18,1926. Abstr. in Summ, of Curr, Lit., vii., 21,1927, F. 32.) 

152. OFKSiErG, CoMBiBG, AJjTD Oleaiokg MAGHmE: Coa?TOisr. {Text, Merc,, 
1927, 76, 504. Abstr. ham Jour, of Text, Inst,, xviii., 8, 1927, A. 291.) A 
desesriptimi of a machine for treathig cotton, cotton waste droppings, and other 
fftxEOus material, and which is partacularly suitable for users of low-grade leafy 
cotton and waste. 

158. Coronsr Wasct: Utilization. By C. G. A. Lundberg. (E.P. 271076. 
Abstr. in Bumm, of Curr, Lit, viL, 15, 1927, £. 103.) 

154. Cotton Yabn. Efebct of Obganic Acms. By E. Ristenparfc and K. 
Petzold. {L&pziffer Monata, T€xt,’~Ind,, 1927, 42, 389-90. Abstr. in 8umm, 
of Curr, Lit, vii.. 21,1927, K, 132.) 

155b Cotton Yabn. Tenpfbzng bt Acid. By F. C. Wood and E. Butterworth. 
{J, 80 C, Chem, hud,, 1927, 46, 375-8T. Abstr. in 8umm, of Curr, IM,, vii., 19, 
1927, B. 85.) 

156. Cotton Yabns: Lsa Stbengtb, Staplb Length, and Counts. By 
A. Sheldon. (Tezf. Wofrld, 1927, 72, 314-16. Abstr. in Bumm, of Curr, IM., 
vii,, 16,1927, L. 24.) 

157. Egyptian Yabn: Mbbotiriztnq and Bl&acming Losssss. By F. Picdiler. 
(MdUanffs TesOtlbendae, 1927, 8, 853-5. Abstr. in 8wnm, of Curr, Lit,, vh., 
21,1927, K, 132.) 

158. The Fixation of Athosfeebio Nitbogsn. By J. M. Braham. (Amer, 
Mectrochem, See, Trans,, 48 (1925). Abstr. from Evp. Fto., Ivi., 7, 1927, 
p. 623.) In a contribution from the UB. BA.. Fixed Nitrogen Besearoh 
Laboratazy, the growth and present trend in nitrogen fixation are discussed, 
together with some of the newer developments in the industry, and the kind of 
nitrogen products being made available to agriculture from air nitrogen processes. 
Three processes are now produciz^ nitrogen comx>ounds for fertQi^ use. The 
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sjntheiio ammonia piocess is considered to be the moat important at present, and 
is used for over two-thirds of the total nitrogen fbced. The process is dependent 
upon a large supply of cheap hydrogen, and the catadyst is a very important 
factor. The arc process is dependent upon large quantities of cheap electncal 
power, and produces only 6*4 per cent, of the total nitrogen fixed. 

159. XBoniniZED and AwiPizarD Cotton. (Fexi, Merc., 1927, 76, 504. Abstr. 
in J. Text. iTut., xviiL, 10,1927, A, 334.) 

160. MigTHODE D^APTB^ftCIATEON DES DiVEBSES QUAUTfiS TDGHNOLOGiqUES DES 
Fzbbes d’itn Coton. By F. Heim de Balsac and O. Boehrich. (Abstr. from 
Coton et CuUure Coton., i., 1, 1926, Section 2, p. 1.) The textile section of the 
Laboratory of Colonial I^oducts has been occupied stnce 1921 in devising a 
method of estimation of the technological qualities of cottons that shall be at 
once scientific and practical. An excellent and simple account is given (in 
Erench) of the methods of determining length, fineness, colour, etc. The paper 
ends with a comparative table of these qualities in various types of cotton, and 
with a biblic^raphical index. 

161. Cottonseed :Gbadino. ByG. S.Meloy. 1927,4,307-14. 

Abstr. from Svmm. of Curr. Lit., viL, 20,1927, B. 89.) The colour of the kernels, 
which is the basis of the cattmg method of determining damage in cottonseed, 
has no apparent relation to the quality of the oil produced. The direct deter¬ 
mination of the free fatty acid content of the oil from a sample of the seed has 
a direct relationship to the colour and manufacturing loss in the ml. In 
purchasing seed for crushing, the kernel or meats content is the principal &ctor« 
This claim—namdy, that the net kmnel content is an index to the value of the 
seed—is based on experimental evidence. 

162. Cottonseed Gossypol: Destruction. By W. D. Gallup. {Ind. Eng, 
Ohem., 1927,19, 726-28. Abstr. from Summ. of Curr. Lit., viL, 16, 1927, B. 71.) 
(^ssypol, the toxic principle of cottonseed, is slowly destroyed by heating in an 
electric oven at 100*’ C. if the seed is first ground and spread in tlifn layers. It is 
rapidly destroyed by steaming the seed, as in autoclaving in the presence of 
excess moisture. The seed was soaked in water for 4 hours, and autoclaved at 
20 pounds steam pressure; 1 hour was sufficient to reduce the gossypol content, 
so that it could not he determined by the usual chemical methods. Genniiiation 
does not decrease the toxicity of cottonseed. 

168. The Gossypol Content and Chemical Composition op Cottonseeds 
DXJBXNG Oebtain PERIODS OF DEVELOPMENT. By W. D. Gallup. (Abstr. from 
J. Agr. Bea., xxxiv., 10, 1927, p. 987.) The gossypol content and chemical 
analyses of cottonseeds of the variety Oklahoma Triumph 44. picked at different 
stages of development, are reported. The seeds were obtained at the different 
stages from the time the boll was ready to open until it had fully opened, and 
also included those seeds which had remained in the fi^dd unpicked for several 
months. The greatest change in the composition of the seeds over the range 
studied occurred at the time the boll was mature and about to crack, from 
which time until the boll opened the gossypol content increased rapidly, and 
contiuued to increase for some time thereafter. Thia increase m gossypol was 
greater than the mcrease of any of the other constituents, all of which showed 
only small increases after the boll had opened. Ho coxrelatian was found betwe^ 
the fOEinatiQn of oil and the formation of gossypoL 

164. Cottonseed Meal fob MAnriAiNiNO, Gbowino, and PATTBNiNe Hogs. 
(TeoBa8 8ta.Bpt., 1926. Abstr.fromHa^.i8to. jRec.,lviL,2,1927,p.I72.) Twelve 
weote placed in dry lot at a wei^t of 89*8 lb., and fed for 70 days on the 
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foBowing latim: Gioimd mile, 75 paxts; giej wheat ehorto^ 10 parts; pximd 
cottonseed meal, 15 parts; and 2 parts of a mineial xoixtare composed of 75 per 
cent, of bone meal and 25 per cent, of salt. While on tests these pigs made an 
average daily gain of 1-32 lb. per head, and required 377-8 lb. of feed per 100 lb. of 
gain. Pigs on a properly balanoed diet have made good and economical gains 
when fed with cottonseed meal When ^ with milo it has been fonnd bene¬ 
ficial to supplement cottonseed meal with minerals. 

165. CoTToriBBBn MeaXi, Ooid-Pesssed Case, Aim Ijnsebd-Qil MbaZi n? 
Baxioes fob Fattening Caxtlb. By H. M. Oarlock. (Missouri Sta. Circ,y 
153, 1027. Abstr. in Exp, Sta, Bec.^ 1^, 8,1927, p. 267.) 

166. Tax Chxmzoal CouposmoK of OorroissEEn Oil from the Uflaeb Tsfe 
OF Seed. By O. S. Jamieson and W. F. Baughman. (OU and Fat Indust,^ iv., 
4,1027, pp. 131-83. Abstr. from Exp, Sta, Bee., Ivii., 3,1927, p. 203.) A study of 
the components of the oil from the Upland type cottonseed is reported, in which 
the glyceryl esters of the more important fatty adds were determined. These 
are presented in comparison with corresponding data for oil from the Sea Island 
type of cottonseed, the data being for the most part stEikingly similar. The 
largest difierence is in the percentage of oleic acid, the Upland oil yielding 30-5 
per cent, of oleic glyceride, while the Sea Island oil gave 35-2 per cent. Of 
linolic glyceride, the Upland oil yielded 44*8 and the Sea Island 41*7 per cent. 

167. SoBGO SmAGE, SoBGo Fodder, Aim Cottonseed Hulls as Roughages 
IN Rations for Fatteninq Calves. By J. M. Jones et dl, (Texas Agr, Exp, 
Sia, BtdL, 363, 1927.) In each of the three tests carried out, sorgo silage and 
sorgo fodder produced larger gains than cottonseed hulls wheu fed to fiittenu^ 
cidves. The average gain per head for the calves fed silage was 361*4 pounds; 
for calves fed cottons^ hulls, 291-8 pounds; and for those fed chopped sorgo 
fodder, 346-1 pounds. (Soigp is the name given to the sweet sor^ums by the 
UJ3. Dpt. of Agr. to distiugoish them from the grain sorghums.) 

[Also qf. 3.] 


MISGELIiANEOUS. 

168. IkPEBTArj Agbzoultubal Research Confebenoe. From a summary of 
the opCThog speech delivered at the Imperial Agricultural Research Conference 
at Westminster on Tuesday, October 4, by the Minister of Agricolturo, the Rt. 
Hon. Walter Guinness, M.P., we extract the following: “Agriculture is our 
largest Empire industry. Its output in our own crowded idand reaches a value 
of £225,000,000 a year, and when one realized that in the vast overseas territories 
of the Empire 80 per cent, were living by agriculture, that industry would be 
seen as the giant pOlar of its life and pro^erity. We lived in a time of com- 
pleziiy and change^ and those industries which stood still were qui<My left behind. 
We must look to research to improve the results of industry. By this means 
akne could a better standard of living be secured.” Among the past triumphs 
of research, Mr. Guizmess mentioned the discovery of artificial feriUizers, the 
application to agriculture of MenddL’s principles of heredity in plant and animal 
breeding, and Sir Amohl Theiler’s work on aromal dis^ises m South Africa. 
At present the efficimi<y of plants as tranafoimers of the son’s energy was for 
the best field erops only about 1 per cent.—far behind the worst motor-car engme. 
Research might show a way of raising the return of the soil for human labour. 
Great results might also come from the control and taming to human purposes 
of the vast population of micro-organisms in the soaL Already new discoveries 
in this directioii had enabled them to inoculate leguminous plants, arfuficially 
to convert straw into manure, and to ^t favourable resulte &om a partial 
sterilization of the soil. The Conference would have an opportunity of seeing 
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OQ the spot the e^ricoltaral r^earch oi^boization which hn/l been developed 
in this country nndeir the guidance of Sir Daniel Hall, largely within the last 
eight years. Although Great Britain could not compare with the United States 
in the money spent or the magnificence of equipment, he hoped that they would 
be convinced that there was no need to look to another country as thA MA^^a 
of agricultural research. The work of the Conference would be inspired by the 
idea of mutual hdLp to secure that on ihe ocean of agricultural research a wA-n 
should not voyage alone if there was a f^ow-voyager by whose companionidii^ 
he could be hdiped and hr^ired. 

160. CoTTOJsr. By H. B. Brown. (Hew York and London; McGraw-HiU Book 
Co., 1927. Abstr.fromJ5a;p.5to.Bcc.,lvii.,8,1927,p.227.) This book endeavours 
to s ummar ize information on the most important aspects of cotton the 
cotton industry, the material applying especially to the Ufdand cotton district 
of the American Cotton Belt. A brief historic^ survey is followed by a dis¬ 
cussion of the cotton plant in various relationships—its botanical species, 
agricolto^ varietiei^ morphology, physiology, reproduction, and hesredity, and 
a discussion of subjects rdating to cotton production—cotton breeding, fertilizers, 
soHe^ climate, culture, diseases, harvesting, and gimung. Phases of cotton 
marketing---claa9iiig, cotton marketing proper, and cotton ezchanges—are 
reviewed, and the products and uses of diSarent parts of the cotton plant are 
discussed. Concluding chapters deal with uses and (filming qualities of various 
kinds of cotton, making cotton cloth, and cotton statistiGS. 

170. SKnniBB’s CoTTOisr Tbadk l)xB3BiaroB>T ov thb Wobld, 1927-28. (London, 
Ma nchester, and Bradford, October, l^T. 30s. net.) This is an aU-emhradng 
directory of the cotton trade, as is illustrated by the following list of the thumb- 
holes cut in the 1,548 pages to facilitate speedy reference: Contents, Advertise¬ 
ment Ihdes:, Bsporters, Merchants and Brokers, Waste, l^izmers Manu- 
factorers—Great Britain, including a list of Directors, etc.. United States, 
Germany, Prance, Italy, India, China, Japan, Other Countries—Yams, Piece 
Gk>ods, Pabiics, Artificial Silk, Mill Supplies, Machinery, Plectrical, Chemioal. 
The information under each head is given in the most careful with titles 
of firms, addresses, capital, number of spindles, list of manufacturers, and so on. 
The book is indispensable to all engaged in any way in the cotton trade. 

171. The Co!Iton WobIiD: A Subvet of the Wobiji’s Cottoe Supfejbs astb 
OONSDI^OH. Compiled and Edited by John A. Todd. (Published by Sir 
Isaan Pitman and Sons, Ltd., Parker St., Eingsway, London. Price 5s.) ‘Thla 
book, which contains the substance of lectures given (not only by the Editor, 
but by a number of leading auHiorities upon the Liverpool cotton market) to 
students in the Liverpool School of Commerce, is one of the best general accounts 
we have seen that includes not only the growing, but the TWfl.rlrAtiTigrj spinning, 
and weaving of cotton. We have read it with great interest from end to end. 
It shonld be in every library that has to do with cotton. 

172. The Scottish Cottoe Ihdttstbt. By W. Watson. (Texi. Bee,, klv., 58& 
1927, p. 47.) 

ITS. Tejr Laegashibe Cottoe Teujdb aed Pobexge Comfetceioe. By S. S. 
Hammerdey, M.P. (Text. Bee., dv., 588,1927, p. 84.) 

174. EsEicaBEor aed Cottoe Maeufaotdbb. By W. Wilkinsan. (Teai. Bee., 
3dv.,588,1927,p.87.) 

175. Ghzebss Cottoe Mill: pBODtronoE Costs. By A. Easton. (TexL 
WeM, 1927, 72, 441-44. Abstr. ficom 8umm. of Ourr^ lAL, viL, 16,1927, Q. 60.) 
Details are ^ven of the staffing of a typicd Chinese cottcmrspinning millj wages. 
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production, production costs, and relative efiBciency. The ejfficieacy of the 
workers is low, and the number of workers employed is exceptionally high, so 
that cotton-spinning is comparatively unprofitable. The usual counts spun in 
the Shanghai district are about 16*s to 20’s. The cotton used is mostly Ghinese* 
of which Shensi appears to be the best and Tungchow the second. 

176. COTTOIT BA.OOINO WOUItD INOBBASE Ck>TTOE CONSTJHFTION 750,000 BaLBS. 
(Cotfon, September 26, 1927.) Advices from Washington state that increased 
consumption of 750,000 bales of American cotton, through the use of cotton bags 
to replace bags now made of other materials for the wholesale grocery trade, 
is seen as a possibility by the U.S. 3>epartment of Agriculture cotton specialists* 
who have just ccmcluded a survey of the dtoation. 

It is roughly estimated that 225,000 bales of raw cotton and cotton waste go 
annually into the manufacture of cotton bags* most of which are used in the 
grocery trade. The estimated quantity of bags made of materials other than 
cotton used in one year by wholesale grocers, which the wholesale grocers think 
might be x^Iaced advantageously by cotton, totals nearly 329,000,000 lb. 
Pound for pound, this is equivalent to approximately 787,000 bales of raw cotton. 

Experiments have also recently been made by the TJ.S. Department of 
Agriculture in having cotton bales tared with cotton bagging, which reduce 
the weight of tare to roughly 6 lb., against 22 lb., which is the weight of the 
present jute covering ; also, it is claimed ihat the cotton does not adhere to the 
cotton covering, as in the case of jute, and more efiectivdly protects the raw cotton. 
A consignment of bales taxed with cotton covering was recently made to Bremen. 

177. CLEABora Laei> of Brush aot Stumps. By G- B. Boyd. (UJ3. DpU 

Agr, Farmers^ No, 1526. Obtainable from Supt. of Documents, Govt. 

Planting Office, Washington, D.C, Price 5 cents per copy.) 

178. SuonoK Gas Tbagtobs. By P. H. Haviland. (Bhod. Agr, xxiv., 9, 
1927, p. 967.) 

179. We have received from the Cotton Committee of Moscow a copy of voL vii. 
ctf the journal Cotton Indueiry^ containing a collection of articles (in Russian) on 
raw cotton problems. 

180. Japah; Cottoh Ofebatives. Labour CoKumoiiis. (B«22. Hygiene^ 
1927,2; 636. Abstr. from 8umm. of Curr. Lit., viL, 16, 1927, M, 24.) Factory 
inspection in Japan is comparatively modem, since the original Factory Act only 
dates from 1911. In the textile indiustries the hours of employment are gener¬ 
ally 12 a day, and day and night shifts axe worked. A Sunday rest is not 
obsenred, hut two hafidays a month axe usually given. New factories are well 
equipped, and many have hygienic dormitories attached for workers coming 
from a distance. Special attention is now paid to the prevention of industrial 
disease. 

181. CoTTOir Factobibs: Welfare SuPEBVisioir. By W. F. Deardeo. (BidZ. 
Hygiene, 1927, 2, 616. Abstr. in Summ. of Curr. Lit., viL, 16,1927, M. 23.) 

182. Cotton Operatives: Health Hazards. By W. F. Deaxden. (BtdZ- 
Hygiene, 1927, 2, 616. Abstr. in Summ. of Curr. Lit., vii., 16,1927, M. 23.) 

And c/. Abstract 46. 

183. From the French Embassy we have received a copy of B^Ument Cfeneral 
pour rExposition (MoniaU Internatumdle de 1929 d Paris. The Exhibition is 
international, and the products of the British Coloxues may be entered. A g^eral 
classification of the Exhibition is given on p. 19, and the reprint gives the rules 
under which objects must be exhibited. 
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ADDENDUM. 

184. East Afbioa. JBaUway Ghargea, We iiaye leceLyed from H.M. Eastern. 
AEdcan Dependeades’ Trade and loforinaMon Of5.ce a copy of a cable from East 
Africa stating that from December 1 substantisJ reductions will be effected in 
rates on the Kenya and Uganda Railway System. One of the principal reductions 
will be in the rates for kerosene and pmraffin, which is a matter of great interest 
m oonniectlDn with the cheapening of the price of power media with regard to the 
growing mechanism of agriculture in Kenya and Uganda. 
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PERSONAL NOTES 

We muclL xegrefc to axmooiioe the dealh of two memhexs of the Empire Cotton 
Growing Ooxpoiatioii; 

Mr. J- 0. Parker, who lepreBeBoted the United Textile Factory Workers’ 
Asaodation on the Connoil of the Corporation, and was also a mei^er of the 
Exeoative Oommittee. 

Mr. Arthur Sidehottom, one of the representatives of the Federation of Master 
Cotton Spinners’ Assodatkms on the Council of the Corporalion. 

APPOumoasTS. 

In additioa to the appointments made by the Corporation from among the 
holders of Senior Studentship last year, mentioned in the Octob^ issue of the 
Ravitew, positions have been secured by the remaining men as under: 

Mr. D. W. H. Baker has received an appointment in the Agricultural Depart¬ 
ment of the Sudan. 

Mr. W. P. K. Findlay has obtained a post as Mycologist under the Forest 
ProdnctB Research Board. 

Mr. M. Greenwood has been appointed to a post as Chemist in the Agricultural 
Department, Nigeria. 

Mr. T. Iloyd Williams has received an appointment as Botanist in the Gkdd 
Coast. 

Mir. U. J. Moffat has been appointed jointly hy the Nocthem Rhodesian 
Government and the Coxparation as Agricultural Of&cer in the Aberoom District 
of Naxthem Rhodesia. 

OFFECERS ON LEAVE. 

When an officer of a colonial Department of Agriculture (or of the allied 
departm^ts of Irrigation, Transport, etc.) comes “ home ” on leave, he usnally 
brmgs with him much information tl^t may be of conriderable value to siTniTar 
office in other ookmies, or to the officers of the Empire Cotton Growing Corpora¬ 
tion, who have to collect, collate, and use all possible Information lelatii^ to cotton. 

CoipoEration would consequeatly much appreciate the courtesy ff Direotors 

Agriculture and others womd be so kind as to inform them, in advance if 
possible^ of the names, probable addresses, and approximate dates of arrival 
in E ngla n d of officers coining on leave. Ibis would give the Corporation the 
oppartunity of getting into touch with these officers Ibemsdves, and of giving 
the latter the opport^ty of meeting with one another. A further oourte^ 
yrould be confeiT^ if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street) 
i mm edia tely opposite the offices of the Crown A^nts for the Colonies. 

At the date of writing the following officers are on leave in England from 
cotfcoa-growing countries: 


Gold Coast. .. Mr. T. Hunter. 

9 f .Mr. C. Saunders. 

» .Caxvtain J. ML Wingate. 

Kenya Colony .Mr. A. S. Hartley. 

Nigeria .Mr. K. T. Bae. 

»» .. •• .. •• Mr. D. H. UirgiiliKrt. 

Sicazs liemifi.. .. .. .. Mr. R. R. Glamville. 

I^imgia^irikaTeaitogcy .. .. Mr. A. H. EirW. 

Uganda .Ifc. a HazeL 

.. Mr. A R. Morgan. 


Mr. G. S. Oameron, the Corporation’s Cotton Specialist in Southem Rhodesia, 
is also on leave in this country. 

PiUSXED IN aJUEAX BBUAIN BE BXUiZNO AS3> aOSa, lOD., ODlUDlIOBD AND JESBBB. 
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NEPPINESS IN COTTON 

Some reeent correspondence with a member of the Ooipozation 
staff on the subject of this Note has led us to believe that a short 
description of the cause of neppiness in cotton and its detection 
might prove usefol to those engaged on cotton selection and similar 
work in different countries. The following Note consists, for the 
most part, in an attempt to summarize experience gained by the 
Shirley Institute, and farther details are available in publications 
by members of their staff. We also gratefully acknowledge oux 
indebtedness to the Shirley Institute for the excellent microphoto¬ 
graphs, reproductions of wMch serve to illustrate this article. 

A cotton hair on the seed practically completes its loi^tudinal 
grow^ before any secondary thickening of the hair wall takes place, 
and this latter is a gradual process, daily growth layers bdng deposited 
over a period of twenty to thirty days. It is thus possible to find 
hmrs in all stages of development in varying proportion. If there 
is some interference with the normal development of the lint, such 
as unsuitable dimatio conditions, insect and fungus attack, what 
is called immature or dead cotton is the result. In some oases it is 
an inherent character of the plant to produce this immature lint. 

The interference referred to r^ults in a lack of the secondary 
thickening. It can easily be seen that there must be every gradation 
through the range, from hairs with no secondary thickening at aU, 
or only the very smallest amount, up to normal hairs. Ihe com- 
pletdy undeveloped hairs can be called immature or “ dead those 
more developed, but with 1^ than the normal amount of thickming, 
are classed as “ tbin-waUed.” There are thus three classes into 
which hairs can be placed amply for the sake of convenience, althou^ 
it cannot be too stron^y emphasized tiiat they grade almost un- 
perceptibly into each other. 

These three classes are: (1) Immature or “ dead ” cotton; (2) thio^ 
walled cotton; (8) normal cotton. 
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Thft ficeqaent use of the word “ dead ” in this connection is apt 
to be very inMeading, bnt the long conventional and synonymous 
use of the words “ dead,” “ inanatnie,” and (by some people) “ un¬ 
ripe ” necessitateB its retention in any dassificatton of cotton hairs. 

Ih samples of good cotton, under-devdoped hairs of course exist, 
but their proportion is small. Hairs do not ripen amultaneoudy— 
they cannot vety wdl do so—but the resnlting range of wall thickness, 
due to a difference of a few days one way or the other in the ripemig, 
probably does not have much effect on spinning value. 

On the other hand, cottons containing a laige amount of thin- 
waQed lint are often found to contain also an excess of short hairs, 
and to be very irregular in staple. To account for this, the st^estion 
is noade that these thm-walled hairs suffer bi«ikage in the ginning 
and baling, and thus give rise to a large proportion of short fibres. 

Sometimes growth is arrested before the hairs have reached 
normal length, in which ease the lint is both abnormally short and 
lacking in secondary thickenii^. In veij bad oases the immaturity 
can actually be distinguished by naked eye examination. It is 
dharacterized by the peculiarly glassy lustre of the hairs concerned, 
whidi occur generally in bunches, and often with fragments of seed 
attached. 

From the trade point of view, probably the cbi^ interest of all 
tins lies in the ” neppiness ” that such cottons as those last described 
exfailst. The term “ nep ” is used in many different sensw, and it 
is necessary to distingnhth between the n^piness which is a defect 
of the raw cotton, and the neppiness produced in any one or other 
of the processes through which the cotton passes. It is not the 
type caused by a defect in the machinery, but the inherent type 
which is now under review. 

The “ neps ” in question consist of, or have a nudeus of, immature 
(“ dead ”) cotton, although sometimes fuzz or seed coat is there acting 
ip the same way. As understood by the industry, “neps” may 
enclose foreign matter, seed ficagments called motes, with fuzz and 
with thin-walled hairs attached. 

Another feature is often called “ curl ” by the spiimer, and it 
indicates stringy bunches or masses of cotton consisting of thin- 
walled hairs, and sometimes also of immature hairs. These “lat- 
tails,” as th^ are occarionally named, from thrir stringy appear¬ 
ance, may even occur in a healthy- cotton of unusual finmiess, bring 
fbtmed in that case of normal but very fine hairs. It is obviouriy 
not possible to say that “n^s” consist of one type of cotton and 
“ curl ” of another, for they can both contain under-developed hairs. 



AFTEE TEEATMEXT WITH 18 PEE CEXT. CAUSTIC SODA. 



Fig. 1.—(A) Normal Hair (Eod-liee Form); (B) Thin-walled Hair (some 
Convolutions); (C) ‘‘Dead” Hair (ver\ marked Convolutions). 
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It is a matter of considerable difficnlty to obtain any strictly 
qoantitatiye idea of the amount of dead or inunatnre and thin- 
walled cotton in a sample. Lint-length frequency diagrams some¬ 
times indicate the presence of an excessive number of short haiis, 
often a characteristic property of under-developed cotton; but it 
may well happen that the variability is due to some other cause. 
Further, hair wei^t per centimetre and breaking load figures often 
fail to reveal the fault, because these measur eme nts are carried out 
on centimetre lengths, and the weak, immature (“ dead”) and thin- 
walled cotton:—^probably broken in the preparatory process—is for 
that very reason not included. Examination of transverse secticms 
of the hair is unsatisfactory for the same reason; these hairs, again, 
are broken in preparation and do not appear in the final sample. 

A simple method of determining the proportions present by 
judgment is, however, often used. It depends upon the following 
phenomena. The convolutions (twists) of a hair have been found 
to depend on the ratio between the thickness of the wall and the 
total width of the hair. If this ratio is very amall — ije., if there is 
little or no secondary thick^iing as in very immature (“ dead ”) 
cotton—^the hair is a flat ribbon with no convolutions. If, on the other 
hand, the ratio is large the hair has a rod-like form, and if normal 
the hair is regularly convoluted. Now the effect of swdling with 
18 per cent, caustic soda is to increase the wall thickness, thus abifMng 
all normal hairs into the rod-like class. On this showing hairs which 
still retain some convolutions after treatment must be tbin-waJled. 
Immature (“ dead ”) hairs with only a little secondary thickening 
convolute on treatment in a very obvious way, while if they have 
no secondary thickening at all they remmn flat and glassy. 

The illustrations of microphotographs show these types after 
the action of the caustic soda. 

1. Normal hairs showing rod-like form. 

2. Thin-walled hairs retaining some convolutions. 

8. Immature (“ dead ”) hairs showing (a) tii^ very characteristic 
convolutions and (b) the extreme type of immature hair remaining 
fiat. 

Thus mere inspection after treatment of a sample with 18 per 
cent, alkali will often suffice to demonstrate the presence of under¬ 
developed cotton, or a count may be made on 100 hairs tidceo. at 
random from a sample made up of msmy small tufts from the cotton 
under examination. 
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IRRIGATION AND CROP PRODUCTION 


BT 

E aicKBNZIE TAYLOR, D.Sc, 

ScAcdt of Agrieultmre, Cambridge. 

Intboduotion. 

Cbop yield can be regarded a measure of the success of agrienltural 
operations in overcoming factors limiting plant growth. Under 
natural conditions, ^sterns of agricnltnre which give optimum 
yields have been developed as the result of experience, the system 
representing a condition in which the factors operating for and 
against crop yield have been stabilized. 

The introduction of a system of perennial irrigation has frequently 
been followed by a reduction in crop yield, the yield probably becom¬ 
ing stabilized at a point bdow the optimum. This indicates that 
under the artificial conditions of irrigation the balance of the fiictors 
det^unining crop yield is disturbed, or new factors operating against 
mop yield are introduced. In some cases this may be attributed 
to the accumulation of salts, such as sodium chloride, in the soil, 
but m others, the reason for the decline in yield is not so obvious. 
A thorou^ knowledge of the agricultural conditions imposed by 
a ^tem of perennial irrigation is of great importance if crop yields 
are to be maintained. This is particularly the case at the present 
time, in view of the fact that irrigation systems are being developed 
on a large scale in the British Empire. 

The climatic conditions determining plant growth are rainfall 
and temperature. If the temperature is smtable and there is an 
adequate rainfall, plant growth will take place. If either the 
temperature is unsuitable or the rainfall is deficient, plant growth 
ceases. Brrigation is, therefore, practised m areas where the tem¬ 
perature factor for growth is favourable, but the rainfall badly dis¬ 
tributed or defident. 

Irrigation may be regarded from two pomts of view: the engineer¬ 
ing—dealing mainly with the problems of the storage and distribution 
of water; and the agricultural—dealing with the use of the stored 
water. As a rule, irrigation is mainly considered from the migineer- 
ing standpoint, the amount of water stored and the area irrigated 
berug taken as the index by which the success, or otherwise, of the 
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irrigation scheme is judged. This would be a legitimate conclusion 
if water were the only factor that could limit yield. But siuce 
crop yidd is largely influenced by soil conditions—chemical, physical, 
and biological—and since the soil serves as the medium through 
which the plant obtains the water supplied by irrigation, it is neces¬ 
sary to consider the effects of irrigation on the soil if the factors 
determining the efficient use of an irrigation system are to be 
thoroughly understood. Again, irrigation necessitates an alteration 
in the agricultural system of the irrigated area by the introduction 
of further crops into the rotation. The introduction of these crops 
reacts on the agricultural system as a whole, and may necesritate 
alterations in cultural conditions. A further point that must also 
be eonridered is the alteration in the climatic conditions—the soil 
dizoate and crop climate—in the irrigated area, and the effect of 
these changed conditions on plant diseases and insect pests. It will 
be seen, therefore, that before an expensive system of irrigation 
can be introduced uith confldeice, a ki^e number of interdependent 
factors must be taken into consideration. At the present iim6, little 
is known of the relation of irrigation to these factors, and hence 
crop production under a new system of irrigation has not a solid 
foundation. The true index of the succesa or otherwise of any irriga¬ 
tion scheme is to be found, not in the amount of water stored and 
distributed, but in the yield of crops whidk result from the use of 
the stored water. The results of the development of the system 
of perennial irrigation in Egypt have shown that the storage of 
increasing quantities of water is not necessarily followed by corre¬ 
sponding increr^es in the yield of the irrigated crops. On the con¬ 
trary, the increases in stored water which have been made since the 
beginning of this century have been followed by marked decreases 
in yidd. The development of an irrigation system is costly, and it 
is introduced with the object of growing a crop of hi^ value; the 
importance, therefore, of a knowledge of the factors determining 
crop yield under irrigation is obvious. In the present paper, some 
factors influendng crop yidd under irrigation will be considered. 


Ckop Eotatton and Ibbigaizon. 

The devdopment of a ^tem of izz^tion can alter the crop 
rotation in two ways—(a) by the introdnotion of further crops into 
the rotation, and {b) by the iteration of the conditions of cultivation 
of the crops. As the devdopment of the system of perennial irz^a- 
tion in Egypt affords instances of both of these alterations, titey 



102 THE EMPIBB COTTON GEOWING EEVIEW 

'Will be illnsiiated by consideimg the effect of inigation on the agti- 
caltaie of that eonntiy. 

In order to appreciate the agricnltorai conditions now ezisthig 
under p^ennial irrigation, it is necessary to deal briefly ■with the 
history of in^tion in Egypt. From an agricultural point of -view, 
Egypt is rainless except in the nei^bonrhood of the Mediterranean 
coast. The production of crops in Egypt has, therefore, always 
been dependent for water supply upon a system of ini^tion. One 
of the chief diaraeterietiob of the Nile is the annual flood, due to 
rain on the Abysanian plateau. The flood begins to readi Cairo at 
the end of July, and is at its height about the end of September. 
The first type of ixri^tion used in Egypt was that known as basin 
irrigation. The land under this type of irrigation was divided into 
a series of basins by means of dykes. The flood water was led by 
natural channels or artificial canals into the basins, and allowed to 
stand in them for a period of about forty-five days. The retention 
of the water in the basins for this len^h of time resulted in the 
thorough saturation of the soil, and at the same time the silt held 
in suspension was deposited. At the end of the period of forty-five 
days—^that is, in November—the -water was run out of the basms into 
the river, and the luid was sown with winter crops. The crops were 
dependent for thrir -water supply on the subsoil -water left as the 
result of the inundation. The crops were harv^ted in April and 
kfoy, after which the stubbles remained fallow until the following 
flo<^ period in September. One of the main features of the basin 
system of iixigaiion -was the maiutenanee of soil fertility as indicated 
by the constancy of the crop yields. Two characteristics of the 
basin ^tem of irrigation may have been responsible for the main- 
temace of soil fertility— (a) the annnal inundation during which the 
land received a deposit of Nile silt, and (b) the ftnimal fellow period 
from May till Septmnber. 

Until recently it was considered that the main feetor responrible 
for the maintenance of soil fertility under the basin system of irriga¬ 
tion was the annual deposit of Nile silt. Experiments recently 
(juried out in Egypt have shown, however, that Nile tilt has little 
manurial value, and that no increase in yield follows a dressing of 
fresh Nile silt. The cause of the maintenance of the fertility of 
the soil must, therefore, be sought in the annual fellow period. 

The fellow period may be di-vided into t-wo distinct portions: the 
first, duriz^-which the soilis dried and cracked, and-the second, during 
which the soil is heated. The drying and cracking of the soil is 
almost complete before the winter crops are harvested. This drying 
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and cracking of the soil has recently been regarded as of fundamental 
importance in maintaining soil fertility. Under perennial irrigation, 
the soil on 'vrhieh cotton is grow receives the same amohnt of drying 
and cracking as it did under basin irri^tion, yet there has been a 
dedine in the yield of cotton. B follows, therefore, that the drying 
and cracking of the soil have not the fundamental importance attri¬ 
buted to them, though they may be beneficial. Investigations on 
the effect of the heating of the soil during the fallow period have 
recmitly been carried out, and indicate that it is due to the heating 
which the soil received that soil fertility was maintained under the 
basia system of irrigation. Soil temperatures have been continuoudy 
recorded in fallow land from May to September. As a result of a 
study of these, it has been shown that partial sterilization of the 
soil due to heat does take place. Further, it hsis been shown that 
the partial st^ilization of the soil is mainly confined to the period 
July 1 to August 15. Field experiments on cotton, to be mentioned 
later, have shown that the yield of cotton is higher when the cotton 
is sown on knd that has been fallow in July and August thsm when 
it is sown on land with the ^llow curtsiiled to June 80. The main- 
tensmce of soil fertility under basm irrigation must probably, there¬ 
fore, be attributed to the heating of the soil during the period July 1 
to August 15. This is an important conclusion, as will be seen in 
the discussion of the change in the agricultural system with the 
development of pereimial irrigation. 

The objection to the basin system of irrigation is that the whole 
of the land is idle for a considerable portion of the year during which 
the temperatures are suitable for plant growth. The remedy is to 
supply water by a system of permmial irrigation. The object of 
perennial irr^ation was the introduction of summmr cropping and 
the reduction in the fallow area. The devdopment of the system 
of perennial irrigation will now be discussed. 

Until 1820, such irri^tion as was practised in the Nile Delta 
was of the barin type. The possibility of growing cotton in Egypt 
was recognized by Jumel. As cotton could only be grown as a 
summer crop, a water supply was necessary for irrigating the mop. 
Perennial irrigation was, therefore, established in 1820. with the 
object of growing cotton. The Nile is low during the summer period, 
and the chaxmels used for filling the basins were not deep enou^ 
to carry water in the low stage of the river. The first step, ther^ore, 
in the deveiopmaa.t of the system of perennial irrigation was the 
deepenii^ of the channels to take the low level summer water of 
^6 Nile. These deep channds had two objeorions—(1) the whole 
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of the water iised for irrigation had to be lifted a considerable distance 
on to the land, and (2) the canals used to silt np dtirir^ high Nile, 
neees^atrng an annnal clearance entailii^ the use of a lai^e 
amoont of labour. In order to overcome these difficulties, the oon- 
stmetion of the Bdta Barrages was sanctioned. The Barrages were 
commenced in 1885, and were first used in 1861, but owing to 
diffienlties that arose, they were not of great value to irrigation until 
1884. During the period 1885 to 1884, perennial irrigation was 
practically maintained by the annual clearance of the deep cairals 
by forced labour. The Tnnin developments in the perennial irriga¬ 
tion system have taken place since 1884. In that year, both Barrages 
were used for the first time. In 1891 repairs to the Barrages were 
completed, and they held up thirteen metres of water on the gauge. 
Between 1891 and 1900 the Barrages held up fourteen metres, and 
«nee 1901,15*5 metres on the gauge. 

The Tnain result of increasir^ the amount of water hdd up at 
the Barrage has been to convert the country from lift to free-flow 
irrigation. Since 1901, the pereimial irrigation system in Egypt 
has undergone two further developments. In 1908, the water 
stored by the Aswan Dam was added to the summer supply of the 
Nile, and in 1906 it was decided to raise the Aswan Dam so that 
mote water could be stored; this additional supply was added to 
the riv« in 1912. As an index of the snoeess or otherwise of the 
development of the perennud irrigation system, the effect of its 
development upon the yield of cotton will be considered. 

The yield of the first cotton crop in Egypt was about 1,000 
kantaxs. Between 1877 and 1883, the average yield was maintained 
at 2,500,000 kantars, which represents an average yield per feddan 
of 8 kantars. The Barrage at this time held up 12*5 metres 
OB its gauge. Between 1884 and 1890, it held np 13*0 metres, 
and the area under cotton increased to 900,000 feddans, with an 
avmage yield of 8*5 kantars per feddan. Between 1891 and 1900, 
the Barrage held np 14 metres on its gauge, and the average yidd 
of cotton duriug this period reached 5*5 kantars per feddan. In 
1901. it hdd np 15*5 metres on the g^nge, and the average yidd 
fell to 4*9 kantars. In 1903, the water stored in the Aswan 
Dam became available, and the average yidd between 1908 and 
1910 fell to 4*5 kantars per feddan. Since 1910, further decreases 
in the average yield of cotton per feddan have occurred, though 
now the yield seems to be stabilized. 

From 1820 to 1900, each additum to the summer water supply 
has been followed by an merease in die aveiage yMd of cotton per 
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feddan. The development of the system of perentiial inigation 
which took place daring this period most he regarded as having been 
soocessful. The development of the irrigation system since 1900 has 
been followed by a decrease in the average yield of cotton per feddan; 
developments daring this poiod have, therefore, not been saceess- 
fol. Daring the saccessfol period of devriopment, as each addition 
to the water sapply was followed by an increased yield, water mast 
have been the principfd factor limiting the prodaction of cotton. 
Daring the period of ansaecessfal development, sinoe additions to 
the wat» sapply are not followed by increased yidds, some factor 
other than water sapply, bat dependent for its action on water sapply, 
most he limiting the prodaction of cotton. A stady of the agri- 
coltaral changes which have followed the developments in the 
perennial irrigation ^tem indicates the canse of the decline in 
yield. 

Under the basin system of irrigation, winter crops only were 
grown. With the introdaction of perennial irrigation, it became 
possible to coltivate an aatomn crop in addition to the winter crops, 
as the land conld be irrigated instead of mandated. Maize was, 
therefore, introdaced. Before the land can be prepared for maize, 
it most receive an irrigation, since it is impossible to ploa^ the land 
in the dry state following the summer fallow. Before 1900, the 
date on which the irrigation for ploughing the fallow land took place 
depended entirely upon the date on which the annual Nile flood 
had reached such a height that free-flow irrigation became possible. 
This date occurred in the month of August. Mmze sowing before 
1900, therefore, took place between August 10 and September 16. 
As a result of this, the land on which maize was sown had been fallow 
from May to Augost. As cotton is sown in Eebroaxy on land which 
carried maize the previous autanm, the cotton before 1900 was 
always sown on land that had been fallow idie previous summer. 
Under these conditions, the fertilil^ of the seal, as indicated by the 
yield of cotton, was maintained. 

Since 1900, a change has been introduced into the method of 
using the stored water. The Irrigation Report for 1897 states: 
* It is farther intended to raise the gates of the existing Barney 
so that a water level of 15*5 metres may be maintained. Batig 
sowing of maize vM be grea&y facUitaied, and all posrible advantage 
taken of the rismg flood.” The water at the Bmxage was retained 
at 15*5 metres in 1901, and immediately the yield of cotton ML 
The Irrigation Report for 1904 states that the fallow ended on J vne 16. 
The Report for 1909 definitely stat^ the policiy of the Irrigation 
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Service as foUovro: “ The teadeacy is to hold the reservoir sapply 
later and later every year, so that &e mass of ffie uxster is employed 
loaugmenlthe early stages of ike flood rather Hum io irurease Hie vdbme 
of the rirer at its lowest. The object of the Lii^tion Service was, 
therefore, to use the stored water to obtain an artificially early 
flood in the river so that xoaize conld be sown early. It is not 
generally realized that the object of storing water in Egypt is not 
now the irrigation of cotton, bat the preparation of the land for the 
early sowing of maize. 

It will be seen that sinee the conversion of Egypt from badn to 
perennial irrigation, two changes have taken place: (1) Increases 
in the amount of stored water; and (2) a change in the method of 
nsing the stored water. The first is an engineering question, but 
the second—^the Grange in the method of using the stored water— 
is essentially agriculturaL So long as perennM irrigation re- 
mained an engineering problem, it was successful, increases in avail¬ 
able sunomer water being followed by increases in the yield of cotton. 
As soon as an alteration was made in the agricultural ^tem by 
the introduction of a new method of using the stored water, the 
yidd fell. To the alteration in the agricultural system must be 
attributed, therefore, the dedine in the yidd of cotton. 

A (xmddexation of the crop rotations under basin irrigation 
and under the two main pmiods of the devdopment of perennial 
urigation diow the main change that has taken place. A com¬ 
parison of the crop rotations is shown below. 


Beuin Irrigation. 


Ptmmial Irrigation > Peraundl Irrigation 

{B^ore 1900). j (After 1900). 


Hay to August: falknr. May to August: fallow. 
August to Novembw; August to Novembm: 

land flooded. j maiw. 

NovembertoHay: wheat, November to Febroaij: 

beans, becseon. I boseem. 

Hey to August: follow. Febaniaiy to October: 

cotton. 

October to May: wheat, 
beans, berseem. 

Hay to Augnst: follow. 


June to September: 
maize. 

Octoba to February: 
berseem. 

Febmaiy to Octobra: 
ooiitmt. 

October to Hay: wheat, 
beans, berseem. 

June to Sq>tembar. 
mske. 


Fttnn a comparison of the crop rotations, it will be seen that 
under basin irr^tifm the land was fallow every year between May 
and August. Under perennial irrigation prior to 1900. cotton was 
always sown on land that had been fallow firom May to Augnst the 
pwfvionB year. Daring this period of the devdopment of the peren- 
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nftl irrigation STStem, sonuaffl: fallow from May to Angost was 
stiU a characteristic feature of the agricultmal 83 rstem. Since 1900, 
however, the smumer fallow has been completely eliminated from 
the agricultural ^stem, so that the land is now eontinuou^y under 
crop. The change can be expressed as a “ crop intensity factor ”— 
that is, the percentage of land under crop in July. T^ is shown 
in the following table for the provinces of Lower Egypt: 


PxBOBsrFAax or Labs vhsxb Cbov in JuiiY in tbb MimmiAS ov Lowxb Esyfi. 


Year, 

JSienufia, 

QaUubia, 

8harlneh, 

1 

DaqcikUa, 

Behera, 

Qhaifna, 

im 

33*7 

32*3 

44-0 

67-0* 

62*6’» 

4S-4* 

ma 

99*1 

93*3 

96*3 

9S-S 

85*6 

88*0 


* LK^hoding lioe. 


While the increase in the area under summer crops in July is 
to some extent due to the increase in the area under cotton, it has 
mainly resulted from the early sowing of maize. It will be seen 
from these figures that the land is now completdy under crop in 
July, while formerly, during this month, it was fidlow. The import¬ 
ance of the fallow period, July 1 to August 15, has already been 
indicated in considering the maintenance of soil fertility under 
basin irrigation. The importance of tins period in maintaining 
the yield of cotton was dem<mstrated in a series of fidd esperiments. 
In one series of experiments maize was sown early, and in another 
series maize was sown in August, the whole of the land comii^ under 
cotton the following year. After a short follow, the aven^ yield 
of the plots was 8*40 kantars per feddan of cotton; after the long 
follow, the yield of cotton was 4*39 kantars per feddan. Both the 
laboratory and field experiments demonstrate the value of the period 
July 1 to August 15 in inaintainii^; soil fertility. To the eHmination 
of this portion of the follow by the alteration in the method of using 
the stored water must be attributed the decline in soil fertility under 
perennial irrigation as evidenced by the yidd of cotton. 

The change in the method of using the stored water may be 
justified from the point of view of food supply. Experiments on 
the effect of the sowing date on the yidd of mdze have shown that 
the maximum yield is obtained whrai the maize is sown in July. 
Against the decline in yidd of cotton must, thocefor^ be Mt tiie 
increase in the yidd of maize. The experimenfo indicate, bofwevet, 
that the gdb in amze yidd does not compensate for the lower yidd 
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of cotton, oving to the difference in the mon^ values of the two 
crops. 

The foregoing discussion of the changes that have taken place 
in the agricultural system of Egypt following the developments of 
pemnnial irrigation shows that the factors upon which soil fertility 
depends must be determined before an irrigation system is developed 
and retained as essential parts of the new agricultural system. It 
follows that the result of perermial irrigation carmot be pereimial 
cropping, as has been attempted in Egypt. 

The Qcautv op Ihhioatios Watbb. 

Irrigation water is not pure water, but a dilute solution of salts. 
This solution has a seasonal variation, both in concentration and 
in the nature of the salts in solution. These variations may be 
iUu'strated by the seasonal variations in the composition of the Nile 
at Cairo. Daring the flood period, the amount of salts in solution 
is at a minimum. From December to May, there is a gradual in¬ 
crease in the concentration of sodium chloride which reaches a 
maoimum of about fifty parts per million. During the summer 
months, sodium carbonate makes its appearance in the water, which 
becomes distinctly alkaline. The composition of the Nile water may 
be important in ccmnection with the alteration that has been made 
in the method of using it. Formerly, this alkaline water was used 
for irrigating cotton—that is, a S(^ that was biologfcally active. 
Under these conditions, the sodium carbonate in solution would be 
rapidly converted to sodium bicarbonate, and “ soil deterioration ” 
would be unlik^ to result. The present method of using the water 
is to irrigate a soil that is biologically dormant and hence carbon 
dioxide production in such a soil would be at a TniniiYinm. The 
result is that the sodium carbonate in the irrigation water remains 
as such until sufficient time has elapsed for the generation of carbon 
dioxide to convert it into the bicarbonate. As alkalies defioeculate 
day, will be undoubtedly a temporary deterioration in soil 
condition which in time may become permanent. 

The effect of salts on plant growth has been mainly studied in 
water cultures or by adding salts in pot erperimeuts, the results 
being expressed as the toxicity of the salt. If the soil were composed 
mitirefy of non-reaelive material, these inveotigations would give 
results capable of direct application in the field. When a salt is 
added to a sul, base exchai^ takes place, and, in nature, some of 
the products of this base exchange may be either removed or de¬ 
composed by the addition of water. The effects of washiug oat 
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large quantities of salts from a soil, the mode of origin of alkaline 
soils, and the general beha-vionr of soils -vrhen treated with strong 
salt solutions, are now fairly well understood. Investigations now 
being carried out at Cambridge show that with dilute solutions of 
salts, such as are used in irrigation, secondary reactions set in 
which alter the results that would be expected from a study of the 
action of concentrated solutions. As the subject is still under 
investigation, one point only will be mentioned. 

The decline in the crop-producing power of soils under irrigation 
has hrequeutly been attributed to the action of the salts in the 
irrigation water. In order to obtain information as to the effect 
of dilute salt solutions on soil, solutions of sodium chloride varying 
in concentrarion from 0 to 200 parts per million were aUowed to 
percolate, under a constant head, through a series of soils, and the 
rates of percolation observed over a period of some months. The 
type of percolation curve obtaiued depended on the concentration 
of salt solution used. With pure water there was a gradual reduction 
in the rate of percolation to a stationary figure, the curve being 
smooth. Solutions varying in strength up to seventy-five parts 
per million sodium chloride produce a percolation curve which is a 
wave—that is, the rate of percolation decreases and increases periodi- 
ca'ly, the percolate at times containing coUoidal clay. The final 
rate of percolation of this type is high. The rate of percolation of 
solutions between 100 and 200 parts per million sodium chloride is 
much higher than that of pure water or the more dilute solutions, 
the curve not bring wavy, but showing a gradual decrease in the 
rate of percolation. The percolate in this case never containB 
colloidal day. 

The conclusion indicated is that with solutions of less than 100 
parts per million sodium chloride, base exchange takes place, but 
the solution is not of sufficient strength to prevent the hydrolysis 
of the sodimn-olay. The final result is that a sodium-clay soil 
cmmot be produced as the result of the percolation of dilute solutions. 
With higher concentrations of sodium chloride, hydrolysis of the 
sodium-day produced by base exchange is impossible, and hence 
the sodium tends to accumulate, producing a sodium-day soil. It 
appears that, providing an effident drainage system is supplied to 
prevent salt accumulation, no soil deterioration need talm place 
with suitable irrigation water. If draJni^ is not supplied, salt 
accumulation will take place, sodium-day will be form^, and soil 
deterioration will result. 
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Ibbioatiok axo Draikaoe. 

While the main effect of draina^ in removing vrater from the 
seal is well known, the water cmiditiona in an nndrained soil have not 
been thoronghlj stndied. Investigations on drainage now bdng 
carried out at Cambridge have an important beating on the relation 
betwemi the irrigation water snpplied and its effect when it has once 
entered the soil. 

Drainage has Tbaailj been studied by means of lysimeiers or 
dr^-ganges. A lysimeter consists of an isolated block of soil 
supported on a perforated iron plate. The water draining from the 
block of soil as the result of rain falling on the surface can be collected 
and measored. By means of the lysimeter. the relationship between 
the rainfall and the amonnt of dminage can be studied. 

The conditions established in lysimeters are those in a perfectly 
drained soil, and do not represent natural underground conditions. 
Und» natural conditions, water applied to the surface of the soil 
does not immediately pass into the drains. It causes a rise in the 
subsoil water-table, the duration of the rise being dependent upon 
a numbw of factors, such as soil type and positiim. 

In (Hrder to determine the effects of drainage, the result of adding 
water to the surface of an nndrained soil must be studied. The 
method adopted in the investigation under discusaon is to study, 
in an tmdrained seal, the effect of adding water to the surface on the 
snbsoil water-table. 

The first result of this study has been to show that 1 inch of 
water placed tm the soil surface raises the water-table 4 inches 
This is readily understood wh«a it is considered that the water on 
entering the soil can only occupy the pore spaces. As the amount 
of pore space in the soil investigated was about 25 per cent., the 
in Gie water-table was four times the depth of water applied at the 
Bui&ee. This experiment was carried out on an undisturhed soil 
in the field. If anangemmits are not made to control this rapid and 
large rise in the snbsoil water-table, the soil BO(m becomes water¬ 
logged. 

A second important result of this investigation is that the rise 
in the wato^taMe commences immediately water is placed on the 
sdl snrface. The water placed <m the surface doM not flow through 
the soil to the water-table, but displaces dotmjcards fhc water already 
present ip As sedL The water leachmg the water-table is, therefore, 
the sodntiesa whudi formed the nutritive medium for the plant or, in 
some cases, omitaiDed harmful salts. These results have a direct 
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application to drainage under irrigation. Under irrigation, salts 
are added to the soil in the iiri^tion -water. If concentration be 
prevented, soil deterioration -will not take place. As the addition 
of irrigation water to the snrface will displace the salt solution, if 
drainage has been pro-vided, the salts added during one irrigation 
can be thus displaced into the drams at a subsequent irrigation. 
The problem involves an investigation of the depth of drainage, the 
frequent^ of irrigation, and the quantity of irrigation water to be 
used. As the soil solution containing the soluble plant food will also 
be displaced, a consideration of the effect of the above factors on the 
growisg plant -will also be necessary. 


TbBIOATION AMD B1OI.OOICAL CoKDmOKS. 

As the result of supplying irrigation water and growing a crop, 
a food supply is provided, and climatic conditions, both in the soil 
and near the soil snrface, altered. These new conditions may be 
favourable to the development of insect pests, bacterial diseases, 
and fungi. This is particularly the case when a part of the life- 
history of an insect is passed in the soil; a possible instance of 
this is afforded by the Pink BoUworm in Egypt. 

The first serious damage by Pink BoUworm was reported in 1918, 
which means that the pest had been developing for some years 
previously, altiiong^ it had not done sufficient damage to attract 
notice. It has bem shown that the most serious uncontrolled carry¬ 
over of the Pink BoUworm ^is in the soil, the greatest danger being 
from soU on which crops not requiring much irrigation -water, such 
as wheat, are grown. Wheat foUows cotton in the rotation. Under 
the conditions of irrigation before the -water in the Aswan Dam 
became available, the land which had carried wheat temmned 
ffiUow from May to September. The land was dry, and the tem¬ 
perature to the depth of ploughing was h^d^ enough to kiU the 
resting larva in July. Under these conditions it is difficult to 
see how the soil could have been a medium of carry-ovec; tiie faUow 
would actuaUy provide a gap between one cotton crop and the next. 
Since the Aswan Dam added to the summer water supply, the wheat 
stubble has been irrigated towards the end of June, and maize sown. 
The killing of the larva in the soil canyii^ the wheat stubble has 
thus been prevented, and conditions suitable for the emeEgence of 
the insect established. The gap that formerly existed betwemi 
cotton crops has been bridged by the irrigation of the faUow land 
which carried cotton the previous year. This possible mstaiae of 
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the alteration of the biological conditions indicates that the relation¬ 
ship of the nse of irrigation water to insect pests and diseases is a 
matter to be considered in connection with the crop rotation tinder 
an im^tion scheme. 

From the discnssion, in this paper, of factors that maj limit crop 
production under irrigation, it will be seen that problems are pre¬ 
sented which differ from those connected with crop production imder 
conditions of adequate rainfalL As, however, the supply of indp.- 
ti(m water and the method of using it can be controlled, investigation 
of the problems would indicate those general conditions most favour¬ 
able to crop production, and the modifications necessary to deal 
with the particular factors of each irrigated area. 

Btetbed January, 1929. 
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THE BIOLOGICAL CONTROL OF COTTON 

PESTS 

BT 

J. G. MTEBS, Sc.D, F.E.S., 

Imperil Bareau <4 Entomology. 

Thb applieaiion ol biology to the solaMon of hnmaa problems has as 
yet hardly began. Ibldane has shown that the number of great 
biological inventions can be connted on the fingers of one hand. It 
is with an extension of the first, and perhaps the greatest of these—^the 
domestication of animals and plants—that this article will deal. 

There are three main ways of combating insects injorions to crops. 
The first is by some chemical, physical or cultural means to destroy 
the pest directly. This is often costly, and can rardy be applied on 
a laige scale to forests, grasslands or the great monocultures—-cotton, 
sugar, etc.—of the tropics. It involves, too, the same or an iucreas- 
ing expesidi*ure every year. 

The second method consists in growing crops more or less immune 
to the attacks of the pest m question. It is carried out dither (1) by 
breeding resistant strains, or (2) by growing the crop only in those 
soQb and situations which skrengthen any natural resistance the 
plant may already possess, or at those seasons when the pest is not 
virulent. The first has inunense possibilities, and is a sound invest- 
ment for the future; but the plant-breeder in the tropics is beset with 
many problems, and should not be called upon, save as a last resource, 
to reject otherwise promising strains which happen to lack redstance 
to some particular insect attack. The second practice, if (»rried to 
an extreme, is virtually an admisdon of def^t. 

The third method of insect control is an extension of the principle 
of domesti(ffl.tion—on increase in the number of our animal auxiliaries. 
It depends on the fact that aU agriculture involves a disturbance of 
the balance of nature. In the case of crops, one kind of plant, cdten 
over huge areas, is encouraged at the expense of ail oth^s. It follows 
logically that the insects which feed on that plant are commensurately 
encouraged. When, moreover, the plant, as in so many of our 
colonies, is growing in a country to which it is not indigenous, it is 
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oftoa tile case tiiai these insects hare accompanied it to its new home. 
There, xmder postibly more favoozable climatic conditimis, «id 
without the natural enemies which kept them in cheek in the country 
of orig^, th^ increase heyond all bounds, and constitute pests of the 
first (»der. If, now, some of the natural enmnies of these insects ate 
introduced and establitiied in the new country, the balance of nature 
is to that estent restored, and the serious pest may be reduced to 
negligible proportions. Such in its simplest smd strictest form is the 
piindple of biological controL Tacious attempts baTe been made to 
utihze in the same way the bacteria, fungi and protuma responsible 
fmr the diseases of insecK buch diseases semn far more dependent 
cm climatic conditions than do inject parasites and predators, and a- 
»nch they are fax less amenable to human control. No general 
success has yet been achieved by thmr use. 

like many other invention'^, biological control is not so new 
after all. The Chinese, as early as the twelfth century, petiodically 
introduced into their orchards the nests of the green tree-ant 
^(EeophyUa smaragdina). and even connected the trees with beunboo 
rods, so that the ants, in their search for the pests on which they 
ptoyed, might have access everywhere. 

Ih the Western world the first to ^visage the biological control 
of imnets was apparently Bemardin de Saini-Pierte, who wrote in 
1784: “ It is importmit for ns to be acquainted with at least such 
insets M destroy those offmisive to man. We might take advantage 
of ihek hostility, and convert it into the means of our own repcffie. . . . 
Man has it in his power to multiply, at pleasure, the families of 
insects wMdi are useful to him, and he may find the means of diminish¬ 
ing such as commit depredations on Ms agricultural possessions.’' 

The first actual attempt to put such an idea into practice, however, 
-eems to have bemi made in 1873, when the mite {Tyroglypkus 
phylloxera:) was introduced mto Fiance to combat the dreaded 
Ph^oxera —^but with no success. 

Since then there have been over forty definite mtrodnetkms of 
parasites £tom one country or region into axmthmr, of wMoh about 
half have so far given beneficial results. 

The sweeping success of the Australian ladybird {Xovius eardindit, j 
against the cottony cushion scale {Icerya pur^asi) in California in the 
titties of last century, and since then in South AMca, in I^ypt and 
in Europe, led in some quarters to alm<»t unbounded faith in the new 
method. It is now realized that the mattmr is almost infinitely more 
complicated than it then seemed, and that, above all, fundamental 
research is in every ease a prerequisite for success. 
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Before considetiiig the appheation of this ptineiple to cotton pests, 
we may gather something of its status in modem entomological 
practice from a few of its later snceesses. 

The leafhopper (ParJcmsie^ saechanada) from AnstraOa reached 
Hawaii about 1898, became a serious pest of sugar-cane, and by 
1904 threatened the industry. Egg-parasites of this insect were 
introduced by Perkins and Eoebele after long searching in Australia, 
and these b^an to multiply rapidly by 1906. “ In 1907 one very 
large plantation, owned by the l^waiian Agricultural Company, 
whose crop had dropped from 10,954 tons in 1904 to 1,620 tons in 
1905, and to 826 tons in 1906, made the next year 11,680 tons almost 
mtirely as the result of the parasite introduction(Howard). Over 
a large proportion of the infested areas this control was maintained 
for a number of years. But outbreaks still occurred in certain 
distriets, and, to prevent their recurrence, Muir in 1920 introduced 
from Queensland a predacious bug {CyrtorMnus mvndtdus) which has 
now completed the control of the cane leafhopper. 

By similar methods, involvii^ long and arduous research in the 
various countries of origin, Muir and his co-workers in Hawaii have 
now controlled satisfactorily a number of other pests, and have shown 
that expenditure on biological control is a profitable investmmt. 
The work on cane pests in Hawaii has been financed by the planters 
themsdves. 

In New Zealand, the woolly aphis (Eriosoma lanigmm) was a pest 
of the first order. A small parasitic wasp, Aj^liivus mdhi, was 
introduced by Tillyard from America, the original home of the 
aphis, and successfully established. After some four years he was 
able to state that “ woolly aphis is now under satisfactory control in 
New Zealand and is no longer regarded as a serious pest.” 

Li the small Zygssnid moth (Letmam irideseens), attacking 
the coconut, became of recent years a pest of the first maguitude. 
A Taehinid fly parasitizing a not dosely allied moth on coeoimt in 
Malaya was introduced with great difficulty in 1925. It became 
establidied almost at once and attacked the Mjian moth with vigour. 
In 1927 Tothill, who had directed the campaign, was able to mport 
that the Lemana moth could hardly be found save in four isolated 
spots, and was, for aH practical purposes, already controlled. 

Kolcgical control of insect p^ts is now almost nnivatsa% recog¬ 
nized as a valid principle. The unbounded optimimn Ims gpm, 
but so also has the groundless fear that paiatitie insects introduced 
under espmrt entomological control mig^t themselves become pests. 
With the foundation by the Empire Marketing Board of a special 
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IabGEat(»7 for this 'nork under the Impeanal Bureau of ]^toniiol<^, 
its raidd farther ertension throughout the British Empire seems 
asrared. But although the {oin^le is valid, the numher of trials 
has BO far hemi too tHTinlTj and the complication of bidc^cal foctors 
involved too ^eat, for suhsidiaxy principles to he enondated 'with 
any d^tee of assurance. Almost every attempt has been followed 
hy eSmts to ezplam, in generally applicable terms, dther its success 
or its fadhixe as the case mig^t be. But there are amply not enough 
data available to amble us to prophesy that biological control 'will 
succeed completely or quickly in one case, or not in another. Amor^ 
the many examples given above of its successful application, there 
is at l^kst one involving an insect—^the trooUy aphis—considered by 
Berlese, only four years before the attempt was made, as a pest 
almost certainly not amenable to this form of control. 

Past triumphs and hulures do, however, give us something to 
work npon. The biggest series of successes have bemi obtained in 
certain definite regions which are evidmitly fovourably situsded in 
this r^acd. New Zealand is undoubtedly one snch region, but the 
most striking iostanee is afforded by the Ba'muhm Idands. Xn the 
latter case fbis is nsnally attributed hugely to some four features: 

1. Nearly all the pests are immigtants, accidentally introduced 
wittioat their own enemies. 

3. !!3ie ind^enons &nna is of a limited and peculiar kind—the 
pnidnet of long isolattcm—so that the chances of the immigrants 
fiboding new enemies in it are very smaU. 

S. The climate is warm and eqnahle, allowing introduced parasites 
to multiply 'without seasonal checks. 

4. Th^ are only one or two main crops, so that hi^ organization 
and centralization are posrible, and a small improvement is rendered 
impcnrtaat by the large scale of operations (Fullaway). 

Numbor 2 is especially important. It is above all in islands with a 
limited and peculiar fauna and fiota that new pests and new insects 
and new weeds are most liable to sweep all before them. The changes 
'wionght hy agriculture in such regions nsnally involve the sweeping 
a'way wholesale of indigenous associations, and the restriction of 
most of the native plants and Animala to the hills, leaving free room 
fbr the immigrant pest spedes. 

Of these features eontribniaug to success in biological control. 
New Zealand shows in a marked degree numh^ 1 and 2, and to a 
much less extent 3, while Mji exhildts 1, 8, 4, and in a smaller 
degree 2. 
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It is safe to say that aay coimtiy poraesang these four qualities 
in scone d^cee is fayonzably situated for biological oontioL One 
would expect that once suitable natural enemies were diseoyered, 
imported and established, the task would in most such eases be 
accomplished. Probably the most un&youxable r^ons in whidi to 
attempt control of this nature lie in continental areas, with a rich and 
yatied &una, and a “ temperate ” dimate, with a cold winter. In 
such areas it mi^t be necessary to breed the parasites continuously 
in the laboratory and distribute them periodically so to force them 
into a condition of permanent dominance, to use the term of K. S. 
Smith. Such is the method used with the Australian ladybird, 
Crifptolam/us montrouzieri, in California, against the citrus mealybug. 
It is, of course, condderably more ezpmisiye than mere introduction 
and establishment accomplidied once and for all; but, at least in the 
dtms industry, it remains less costly than chemical measures of 
control. 

The extension of this principle of assisting, as it were, the 
work of parasites already established, may theoretically be extended 
to indigenous natural enemies of pests either natiye or imported; 
but it must be emphasized that such extension has nowhere yet 
met with any notable success, and biological control as a whole 
should not be judged by the trial of it alone. The corollary is that the 
best z^ults in biologjcal control are to be expected in the future, as 
they haye been obtained in the past, from the introduction and 
establMunent of parasiteB from other r^ons. And this {^ain 
implies that the task is not one for the local entomologist to perform 
sin^e-handed. One so often reads, in the account of a pest, either 
that natural enmnies are not plentiful; iher^ore no help can be 
ei^ected from them; or natural enemies are plentiful but exert no 
appreciable control; &erefore —again—no help can be expected from 
them. This diows a complete misconception of the whole problem. 
Every case must, in the present state of our knowledge, be considered 
on its own merits, by a specialist who can study the pest cmd its 
enemies in the different parts of its rai^ge. 

A most essential part of the work consists in fremng the imported 
parasite or predatory enemy of its own parasites before it is liberated. 
Mistakes of this kind are irrevocable, but one of the earli^t of all 
attempts at biological control—the endeavour to combat the imported 
aphids or plant liee in New Zealand in 1874 by introducing En^ish 
eleven-dotted ladybirds into the colony, was almost certainly defeated 
by their liberation without this precaution. Most adult insects can 
be liba»ted at once without risk of seixnidaty or hyper-paeaeites, bat 
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beeGes are liable to paiaatism ia the adolt stage. These Eo^h 
ladybirds became established in New Zealand; bnt so also did their 
hyper-parafflte, which has enormously impaired their effideo^ to 
^ present day. 

The controveri^ as to the necessity for a sequence of parasites, to 
attack variotiB stages of the pest insect, with the dazigeioas tendency 
to the oppodte extreme of saper- and co-paradtism, or the injorioos 
competition of several parasites for the same individoal hosts, seems 
now to have been resolved m the policy of sending one or two 
jndidoo^ selected species at the beginnmg, and observing their 
efieet, behse introdndng others. 

We have seen that the most sweeping s^es of snccesses in the 
history of biological control have been won in the sugar-cane industry. 
Almost certainly the crop next most favourable for the application of 
this method is cotton, lake cane, it is often the oidy plant grown 
met a wide area; like cane, t^ain, its culture tends to make a dean 
swe^ of the ind^enous vegetation and the assodated hrana. As 
with sugar, there is every husOity in the cotton industry fmr organized 
and centralized research, for intor-colonial co-op«stion and for 
oommerdal miterpiise in entomological work. Egypt would seem 
pariienlarfy &vouiable for biological control. Cultivated ]^(ypt is 
psactioaliy an island—bounded on every dde by sea or by its zoogeo- 
Spu^aoBsl equivalent—desert. Ita fanna, if not strikin^y peculiar, 
is vecy limited. The same remarks may be applied to Mesopotamia. 

The Indian, Altioan and Australian cotton-growing areas un- 
dioabied]^ seem a priori less favourably situated for biolc^cd 
contrd, bnt the fact that many of the most imp<Hrtant cotton pests 
azeintrodnced insects in the r^ons where thdr depredations are most 
heavy, is, from this point of view, a redeeming feature. 

ha view of these ccmsiderationB it may be eoafidently asserted that 
the possitnlities of the biological method in the control of cotton pests 
are veay great indeed, and the application of such methods would 
seon particnlai^ promising in h^ypt. 

In ccumderic^ such possibilities it ^ould be maphasized that 
laokigieal control is relativdy permanent—not annual—and involves 
onfy an initial espendituie, often of negligible amount.* 

In the fcdlowing pages it is proposed to diseass a number of the 
nKBre important cotton insects from this point of view. Before 

* Xbe centred of wodUy ephiB by Aphdinue in JSew 2!ea]and, and that ci 
vaUbe^ scale in Itify Iv PnapalUOa bmeaei, costs titeonlMvatcis of these two 
eonntries notldi^. The Hawaiiaa angsr-^dsatecs spend iaige stuns on entomo- 
logieal reaeaich, bnt regard sneh expaaditnn as the most pn^tsMe invest¬ 
ment. 
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proceeding I should like to thank Dr. G. A. E. MarshaQ smd Mr. P. 
Mnir for several sn^estions which I owe to a disensedon of the problem 
with them, and Dr. S. A. Neave for arranging that I shonld write this 
article. 

The jnnk boUwoim {Phtyedra gossypieSla). —^It seems generally 
a^eed that the home of t^ now widespread pest is India and Sonthem 
Asia genially. I am not aware that any serious research has been 
nndertaken to locate this more exactly; yet this is the r^on that 
shonld be exhaustively searched for efSdent natural enemies. So 
fax as our present knowledge indicates, the Punjab is the most 
promising area in India itsdf—^for Husain and Lsd in 1921-1922 
definitely stated that there the pink boUworm was not a pest. Bat 
since in many other cotton-growing are^ of India this irseet is a 
pest of the first order, it is posdble that its true home lies in some oHier 
part of Sonthem Asia. Failing these possibilities, a study of the 
natural enemies should be made in any area where the attacks of 
the pest seem less virulent. Of sudi areas, Fiji seems at present the 
most promising, if only for the reasons that Mr. H. W. Simmonds, 
Government Entomologist, has recently reared from the pink boll- 
worm an apparently unrecorded puptd parasite of the genus GJudds 
{Brachymeria). 

The list of known paradtes mid predators on the pink boUworm 
is a formidable one; but it indudes a number of merely incidental 
cases of attack by indigenous insects in the various regions to which 
the boUworm has gained access. 

In India itsdf paradtio enemies of the pink boUworm are recorded 
as very scarce. Whether this scardty is due to hyper-paradtism, 
which m%ht be avoided sdter introduction of the parasites into a new 
country, could be profitably inves%ated. Ihe paradtic enemies at 
present known in India indude a Bethylid {Perisierola sp.), posdbfy^ 
four Braconids (Apanteles sp., CheJcneUa sp., Bracon sp., and MierO' 
hraeon lefiroyif of which the last is a more regular paradte of the 
Indian boUworms (Earns spp.), and finaUy perhaps two dudddids 
(Ramakrishna Ayyar, BaUard, Husain). Most of these spedes have 
not yet been properly identified, and in fact have usually’ been 
observed only inddentaUy when studying the Lidian boUwomiB 
{Earias). Bmrt records (1918) an unkno'wn paradte attackiz^ 
upwards of iO pec cent, of the pink boUworm in the United Fjco’vinces. 
Predatory enemies indude the Anthocorid bug i^Trij^Heps tanA^lm) 
and an 'undetermined Beduviid nymph (?) observed by BaUard. La 
view of Muir’s utilisation of a Capdd bog {Cyrtorhims) agamst the lesl- 
hopper in Hawaii, the possibUiti^ of Tri^M^s should be inveetagaied. 
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In Egypt mnch more spedal attention bas been paid to parasitism 
of the pink bollwonu. The chief parasite seems to be the native 
IchntMTTnonid, PimpZa raboraior, which, in poffiesang a very long 
ovip{»itor, se^s well fitted to reach de^ly hidden larvse of the pest. 
Its snitability for introdnction into othar conntries is, however, very 
donbtfaL Not only is it a ^neral parasite of lepidoptetons and other 
laxvBB, but S^yxig (1927) Im lately made the interesting observa¬ 
tion that it is at times a hyper-parasite attacking another Ichnenmonid 
of the same genns (Pimpla malacosomcB), in which activity it is, of 
coarse, definitely injntions. Nothing indicates better than this the 
vital neeesfflty of the most searohing investigation into the habits of 
any parasite it is desired to nse. Other parasites m Egypt indnde 
two Chalddid wtups (Pferonudus spp.), two Braeonids (Mierobramn 
Jateheruri and Okdondla sukata), an Zcbnenznonid {lAmnerium 
inierruplim), a Bethylid, and the mite Pedieidoides ventrimsris. 
Amaag predators are TripMeps sp. again, and the larvse d the common 
laeewing fly {Gkrysopa vulgaris), 

Jn Italian Somaliland Del Gnereio (1918) discovered no fewer than 
five onidentiGied parasitie wasps attaching the ]^nk hdlworm. Of 
these three were Chalddids (one affecting the and two others 
the larvs), a Braconid and a Proctrotrapid. 

hk Kenya Colony and in Tanganyika £]hkpatrick and Bitehie 
have foond another Braconid {Mierobraeoa hirkpairicki) in the latter 
xegum attackmg pink boUworm only when infesting okra (HiMseus 
eseuJenhu). An onidentified Chalddid is also recorded. In Kenya 
it would seem to be extremely promising—destroying up to 76 per 
cent, of the pest. 

In U^mda the true pink boUwoim seems not to occur, but an 
extremely dosely allied form {Platyedra erebodoxa) infesting a wild 
plant (Hibiseus diversifdlius) was fonnd by kbneock to be parasitised 
by no fewer than three Braeonids, which are not yet identified. 

Taming now to the New Trorld, reached by the pink boUworm 
abont 1911, we find one of its enemies, the widespread mite Pedieu- 
hides venbricasus, already waiting to attack it—at least in the West 
Indies, Mexico and Brazil. It is probably not practicable to augment 
artifidaUy the services of this natural enemy, nor would it be advisable 
in view of the skin affection it produces on the arms of cotton workers 
when abundant. In Mexico, Ohlendorf, Townsend, Loftin and otix^ 
workers have published a fitirly formidable list of other pink boUworm 
paranies, which indnde one Chalddid (FridiogramTna mmuhm) 
living in the e^ two or three Braeonids, a Bethylid (Perisierola 
emigrata), and, most intoesting of all, a Tachinid fly {Totfnatr^taga 
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tortruAs) attackiog the larvse. The Taohinid, according to Toimseoid, 
was sometimeB in considerable abundance. The Trichogromma and 
the two Braconids have a number of other hosts. Lof&i and his 
eo-workets reported also a very hi^ mortalitj dne to the nymphs 
mid adults of three ^edes of heteropterous predators. 

The parasites of the pink boUworm reported in Brazil (by da Costa 
Tiima and by Guenther) comprise a Bethylid {Perisierola nignfemur), 
two Qialeidids {Trigomra anntdypes, JEneyrta^piB pr<mmm), two 
Braconids {Urogaster balffuKari, Braeon vuipinm) and an Ichneumonid 
{ScanAus sp.). Ants of two genera and a few birds also attack the 
larvffi. 

'With the Hawaiian Idands onr survey of the natural enemies of 
the pink bollworm closes, thou^ the very nearly allied Qneendand 
bdhrorm (Platyeibra sou^era) is attacked by a spedes of Micrdbraeon. 
The Hawdian parasites have recently been studied in condd^ble 
detail by Willard (1927). Earlier records were due to Pullaway, 
Swffi^ and Busck. Willard condders Gie most effective parasite 
under Hawaiian conditions to be the Braconid wa^ {Mwankraeon 
nuMitar), which attacks it also in Mexico. Ndther this nor any of the 
six other spedes is a spedfic parasite of the pink bollworm. The 
latter include the Braconid Chelonus iladldnarni; the Ichnenmenids 
Pimpla Jiawaaensis, PrisUmerus hawaiiensis; the Chalddids ChoUck 
dfsouretla, Siomatoceras pertorvus; and the Bethylid Perisierola 
emigrata, already noted from Mexico. It is interesting that Chalcis 
(Aseurata was originally introduced &om Japan for a different purpose. 
Following the usual habit of these spedes, Mierdbraeon and Perisierola 
attack the larvs, while the other spedes emerge from the host pupa. 

A r^onal analyds of the above data r^jardiog natural enemies 
of the pink bollworm reveals a most interesting state of afbirs. 
Couddeiing these types of paradtes and predators which are likely to 
be of most value in entomological practice, we find that larval paradtes 
of the genera Mierdrraeoa or related forms, and Perisierola or rdated 
forms, attack the pink bollworm in almost every area from which it is 
reported. The little wasps of the former genus paradtize very many 
spedes of hidden moth and beetle larvsB, fmd paralyze (thus evfflitnally 
killing) for their own food-supply far more prey than they need for 
egg-la 3 ring. Heseardi is needed into the probable existence of biological 
xaoee confined to different hosts. In the immediate future it is 
probable that ndther these nor the Bethylids, already widespread 
as they ate, could be materially asdsted in thdr effects on bdhrorm 
infestation. 

^y some an ^-paiadte has been hailed as tihe great deddecatom. 
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One or more forms exist already in Egypt, Italian Somaliland, Mexico 
and Brazil, but ire knoir extremdy little abont them. Farther study 
-would do-abtlffls be profitable here. 

Pimpline Jt^neumonidtB, by reason of the often vray long ovi* 
poeitor, alirays seem promiring paradtes. Th^ are also, if one may 
generalize, very easy to rear. Spedes attacking, even inddentally, 
&e pink boUworm, ate at present known only in Egypt, Btadl and 
Hawaii, and we have given good grounds fra rejecting the services of 
the Egyptian spedes. 

The species of the genus Ckolcts and its tdatives are often ^cient 
parasites. On the pink boUworm they occur in Fiji, Hawaii and 
Brazil. 

A Tadiinid parasite has been recorded from Mexico only, but 
there abundantly in at least one district. 

^afi predadouB heteropteious bugs suck the ^|s and young 
larviB in India, Egypt and Brazil. Further study may prove them 
quite promising. 

It will be remarked that only two important kinds of pink boUworm 
parasites are absent from the cotton-growing areas of l^ypt— 
namely, wasps of the genus Ckalcis (Bradt^meria) and Tachinid flies. 
Both are exceedingly promising, and one would have xto hesitation 
in recranmending, as an immediate measure looking to-wards bio- 
lopeal ocmtrol, the introduction, after prdiminary study, of insects 
belonging to one ra both of these groups. 

OtiMT Boilwrams.-—The moths of the genus Earias are serious 
pests of cotton throug^ut India and A£rica, including Egypt, and 
they ooeor idso in Australia. A number of separate spedes are 
involved, which are usually indigenous in the areas concerned, thus 
presenting quite a different problem horn that of the pink boUworm, 
and one lees amenable to solution on the prindple of biological 
ecmtrol. The most noteworthy paradies at presrait known are 
q>eeieB of Miercbraeon. Attempts were made for a number of years 
in India to augment their work by artificial means, but conclusive 
evidence of improvement seems lacking. Lefroy -was responsible for 
the theory that the first great outbreak of Earias insulana in 1905 in 
the Funjab was due to the unusual cold of the previous -winter, which 
affected advemely the parasites’ more than thdr hosts. Thereafter 
it became the practice at Fnsa, under Fletcher, to coUeet huge 
quantities of parasitic material (chiefly Microbracon Ufiroyi^ and 
send it every season to the Punjab. The Egyptian Government also 
introduced this spedes into F^ypt {gainst Earias instdana there, 
but the first attempt at establishment was apparently not successful. 
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and the project TTas abandoned on the discoveiy of a nmilar parante 
Qlierohracon Mtcheneri) already in the country. 

Some thirteen different parasites of these boUworms {Earias spp.) 
have be^ recorded from India (Fletcher, Hnsain and Mathnr, 
Bhasin, M. M. Lai, Misra). These indnde a polyphagons Trieko- 
gramma parasitizing the ^;s, five Ghalcidids (one attacking the 
larvse, and fonr the pnpse), four Braconids (three larval and one pupal 
parasite) and a Tachinid fly {AdAa cegyptia). 

In Egypt, besides Microbracon MteJieneri (present also in Iraq), 
there is a Ghaleidid parasite {Chaleis bremcornis). 

Natural enemies of Earias boUwcmns in other parts of Africa 
include an Ichneumonid 'wasp {Paniseus parmilus) and a Braconid 
{Mierobraaon f) in Nyasaland, where also Mason records a high 
praoentage of parasitism by five spedes of Tachinid flies, which are 
themselves heavily attacked by numerous hyper^parasites. An 
unidentified parasitic wasp occurs in Uganda, and two Braconids in 
tlouthem Nigeria, while predatory enemies include three Pentatomid 
bugs in Nyasaland, and the Enmenid wasp {Ehynehmm ecntrole) in 
Nigeria. 

In the Northern Territory of Australia are the Chaleid (Bephra- 
telJa sareophaga) and three other Hymenopterous parasites. 

What are the possibilities of controlling Earias in any part of its 
range by the utilizatioa of natural enemies? In the first place, 
further study doubtless would bring to light other parasites; and, in the 
second place, there is considerable promise in a distribution of para¬ 
sites from one region to another, on a larger scale than has yet been 
attempted. What, for example, might not be the effect of the five 
Nyasaland Tachinid fli^ could they be established in Eg 3 rpt without 
the hyper-parasite which so seriously impair tiheir efficiency in their 
native home ? 

The American bollworm {CKloriclea bbsoleta) occurs throughout 
the tropics and subtropics of both hmnispheres and attacks a vari^y 
of crops. On cotton its d^redations are extensive diiefly in Souili 
Russia, North America, South Africa and Australia. “ It is exten¬ 
sively and effectively parasitized, and on this a(»»nnt its oceonence 
is ^oradic(Ballou}. An attempt has been made in Sumatra to 
reduce its numbers by the breeding and distribution of the Chalridid 
egg-parasite TrvAogramma. Egg-parasites of this genus are already 
very -widely distributed, and are largely indiscriminate in their 
selection of hosts, tbou^ Marchal’s recent work ^ws the posrihle 
existence of numraous “ biological qaecies ” attached to distinct 
hosts. Da Costa Lima is re^nsible for the statement that this 
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bolhrann {C. dmlddf is not a serious pest in Braril. It mi^t be 
profitable to search there for a new parasitie enemy. 

The African or red boUworm {Diparopm costenea) is confined to 
the West, Sonth and East AfriftaTi and Sudan cotton areas, where it 
ooDstiintes a widespread and serious pest. In Nyasaland, according 
to King (1926), natural control disposes of some 99 per cent, of the 
infestation; so that a thorough study of its paratitism there would 
probably be profitable for other areas. 

Some score ol other moth larvee are recognized as pests of cotton 
in various parts of the world—as “ bollwotms,” “ leafworms ” and 
so on. A foil list of thrir natoxal enemies has been compiled, but 
space will not allow their discussion here. 

The hoU weevil {An^nomus grandis) is confined to America, 
where both as growii^ larva and adult it indicts almost in(nedible 
damage on the cotton crop. It has been the object of very intentive 
study by the United States Federal and State entomologjsts, who have 
discovered no fewer than fifty-four different species of insects pacatitio 
or predacious upon its various stages. But the &ot that the insect 
is hidden within the square, from the la;ping of the ^s ri^t throt^ 
the life-history till the emeigence of the adult, gives it a great 
advanti^e over its natural enemies. These, both predatory and 
pazasitio t<^[ether, are caleutated to destroy no mote than about 
20 per cent. (Hmds). No means of augmenting their effidency seem 
to have bemt devised. It is possible that a parasite or predator on the 
related weevils of wild cottons in Central America or the north of 
South America will one day be found snffidently promising to warrant 
its introduction, though, so far, attempts have met with no appred- 
abk success. 

In Fere, m East Africa, in Sudan, in India and dsewhere a number 
cd other weevils have become more or less serious pests of cotton. 
A list of thdr natural enemies, so &r as recorded, has been compiled, 
and the poedbilities of biological control seem worth considering. 
Already Suicouf (1927) reports great sucee^ in the control of an East 
AMcan cotton weevil (Apion armipes) by the breeding and judidous 
hbetation of a Braconid parasite; while Johnson (1926) considers the 
sm a ll parasitic wfusp LaSiromeris johnstoni “ a very valuable agent in 
the control of the cotton stem borer ” (Sphemptera sp.) in the Sudan. 

Of all the pests of the cotton plant, the stainers {Dysderem spp., 
Oxyearenus spp., ledoeoris lineola and others) have been signalized 
by Frofessor Ballou as the most likely to affect the devdlopment of 
cotton-growing in new localities. Not only does their sucking itsdf 
cause certain direct injury; but they are also implicated in the 
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traosmi^on of serious internal boQ rots. Yet the stainers are pre- 
deely the insects which have been the least studied of all cotton 
pests, from the viewpoint of biolo^cal control. The tme ootton- 
stainers {Dysderous spp.) are among the most familiar insects of the 
tropics. Their nsnallj brilliant red coloration—eepedally in the 
joaagex stages—has earned them one of their vemacnlar iwmes, 
and has led to the widespread belief—^the evidence for which I 
have analyzed dsewhere (1927)—^that they afford instances of 
“ warning coloration,” and are thus hugely free from the attacks 
of natural enemies. 

NevortheleK, a number of interesting natural enemies of Dysdareus 
do occur. Of wide occurrence in Africa, various predatory bugs of 
the genus Ph/modomis (P. fcisoiatm, P. mgrojasdatus, P. pieiitraius, 
P. formosus, P. prineipaLit) seem espedally to hunt cotton-stainers, 
which, ourionsly enough, they often extremely dosely resemble in 
appearance, thou^ widely sepsnated in the clasrificatory eystem. 
All stages, from young nymphs to adults, of the stainers are attacked 
(Pomercy and Golding, Ghesqui^, Mason, Morstait, Zacher, etc.). 

In Southern Nigeria, Pomeroy and Golding have studied the 
parasitism of Dysdercus by five different kinds of Tadunid flies, which 
deposit their e^ usually on the abdomen of the adult host. In 
some cases as many as 20 per c^t. of the most destructive spedes of 
Stainer were thus affected. Although it seems that these flies shorten 
the life of the host to a considerable extent and frequently prevent 
oviposition, the authors do not consider them of real economic 
importance under present crmditions. The posmbility of introdudng 
these parasites into other cotton areas where they do not occur 
has apparently not hitherto been visualized; but it deddedly merits 
serious confflderarion. 

Other Tadiinid parasites of Bysdercm have been reocscded from 
Pern (two spedes, Townsend), from Trinidad {Tricliopoda sp,, Ilrich), 
from Northern Aiutralia (Hfll), and from Queensland (Ballard). 

The e^ of Dysderous sides in Queensland are reported by Ballard 
to be heav% paradtized (1926). Althon^ this at present un¬ 
identified paxadte seems to effect no appreciable control under locid 
conditions, it is worth study from the viewpoint of possible utilization 
elsewhere. 

We know, then, three main types of utilizalde natural enemies of 
Dysddma—predadous bugs {Phonodontts) attacking neariy all 
stages, Tachinid flies parasitizing the adults, and a minute byrnan- 
qpterons parasite destroying the eggs. Furthermore we have the 
testimimy of Ritchie (1926) that he has not seen, in Aficica, mass 
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infestation of Dysderout like those he 'was fanfiiliaT ^nth in the West 
Ii»]ms. Is it not dgnifieant that it is in AMea that the nam«EOiis 
species of Phmoekmm aze isidespiead, and at least five parantie 
Tachinid Sies oecnr, while in the West Indies, on the other hand, we 
have the evidence of BaDoa, myself and other ohserveis, that natural 
enendes other than lisards are extremdy raze ? 

The green plaiit4n% (Nesora viridula), a very widely distrihnted 
pest of cotton and other plants, is well controlled in St. Yineent by 
egg'paiamtes, and heavily pan^tized in Morida and other Sonthon 
States by Tachinid fiies (Drake, Jones). A stady of these parasites 
might well be made with a view to their introdnetion into regions 
whmre the green plant-bog is a much more serioos peat. 

The Egyptian cotton seed bog (Oxyoarenus Jtydlinifennis) is 
taid by Eirkpatiick to be entirely free horn insect parasites. Bogs 
of this gsms are well known in other parts of the tropics, whace 
intentive stody might reveal promising parasites. 

As regards the possibility of controlling the cotton jassid {Chlorita 
lEmpoased\faeialis) by biological methods, it seems that no investi¬ 
gations have yet bear made on its insect enames, notwithstanding 
the fact that one of the greatest of all triomphs of bidh^cal control 
was won against a leafiropper (Pa’ktnsieQa), thor^ admittedly one 
of a very different family. Yaystidre and Mimenr (1925) record the 
rate ooooneiMse of a predatcny enemy of the cotton ja^d in the form 
a BOemetblnid larva in French West AMca; bat some of the vexy 
nomegtoBB paratites of I^yphlo^bid leafhoppers in other parts of the 
woiM wonld seem to offer mneh more promising means of control. 

The immediate desideratom in attacking this problem 'wonld be a 
le^an climatically fairly wmilar to that of the Bhodesian and South 
AMean cotton fields, and one in which jassids of the same genus 
(Empotuea or Cklor&a) are living on cotton or some other malvaceous 
plant, but are kept in check apparently by natural enranies. Existing 
infmmation on this point is insuffident to obviate the neeesdty for 
a search, and for this purpose Mexico would appear unquestion¬ 
ably to conomend itself as offecing the most favourable posfflbilitie& 
lor success. Possibly also there is a chance that Bdlard’s jassid in 
Queensland, which was a pest on certain soila only, was kept down in 
other areas by the agency of natural enemies, and not Meetly by 
.sdl faotom. Once such an area of natural control was found, farther 
study in the field by a specialist in parasite work would indicate 
which were the most promising parasites to introduce into South 
A&ica. 

It has long been recognized that sede-inseets {CoeeidaB) are 
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peeoliaiij easily combated by the utilization of paiadtic and pre¬ 
dacious enemies. ToTOoseud in 1918 reported on a campaign w£^d 
in this way against the piojo hlanco or white sctde (Hemichiona^pis 
minor) of cotton in Peru. Later information as to the outcome seems 
lacking. 

Among the cotton pests which are, at the present day, held very 
hugely in check by the agency of natnrfd enemies is the cotton ^his 
{Aphis gossypii). Although this often becomes a serious pest, it is 
usuaUy cleared off in a remarkable manner towards the end of the 
season by the combined action of parasitic Hymenopteia {Aphidms, 
Lysiphlebus, etc.), Diptera and predadous ladybirds {CoeeineRidos), 
Syrphid flies and kcewing fli^ (Chry&^pidiB). This periodic cheohiDg 
has been recorded in Australia (Bdlard, Gurney), Africa (Cotterdl, 
Hargreaves, Lambom, Mason, Peacock, Bitchie, Yayssi^ and 
Mimenr, Gowd^}, Bussian Centrsd Asia (Vassiliev), Nmrth America 
and West Indies (Skeete, Paddock, Morrill, Wolcott, Smyth). No 
doubt the attack could be checked at a much earlier stage by the 
insectoiy breeding of large numbers of a suitable predator, preferably 
a ladybird beetle {Coccindlid) and its liberation at the critical momert. 
Great success has attended this method of reariig the ladybird 
Cryptolasmus against dtius mealybug in California (H. S. Smith). 

Space will not permit the discussion of the natural enemies known 
to attack a number of other more or less serious pests of cotton, but a 
card index of aU these has been compiled, and is available as a bads 
for future remreh. 

To sum up, biological control, where applicable, is the most 
economical method of plant defence against insect attack. It 
posseraes the added advantage of relative permanence. 

The posdbilities of its application in the cotton-growing industry 
are in many cases very promising. These posdbilities diould be 
eonddered along two lines: 

1. The feasibility of augmenting the effideney of natural enemies 
already present in a given region. 

2. The more promising posdbiliiy of an interchange of paradtes 
between dijSerent cotton-growing countries. 

Egypt is ecologically an island, and lacks a number of important 
cotton-pest enemies found dsewhere. After the necessary pre¬ 
liminary research and judidous sdection, some of these ndj^t 
profitably be imported. 

Sec^eed FAtvary, 1928. 
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THE CX)NTROL OF COTTON STAINERS IN 
SOUTHERN NIGERIA 

BT 

F. D. GOLDING, M.A., F.E.S., 

Senior Eniomoiogistf Deparfment oj Agricvlture, Eigeria, 

For more than twenty years ejBforts made to introduce American 
cotton into the Southern ProTinces of Nigeria proved abortive, 
probably on account of severe inf^tation by insect and fungus pests. 
The principal factors inhibiting the development of exotic cotton 
were undoubtedly the Cotton Stainers, Bysdercus spp., and the fungus, 
Kematospora sp., which is introduced into the green bolls by stainers, 
vide Nowell Q 1923), Mason and Jones (* 1924), Laycock (® 192S). 

in 1924 a method was devised of d^ermining stainer infestation 
on similar areas of exotic and indigenous cotton; it was found that 
there were over five times more stainers on American cotton than 
on the indigenous species, Gossypium perutianum, between October 
and the middle of January. In the succeeding year similar results 
were obtamed, and American cotton was abandoned in favour of 
strains of an indigenous cotton, G. viHfolium, bred out by Levrin 
p 1927). These strains are superior to the American variety in 
lint qualities, and it is hoped that they will ultimately provide the 
Southern Nigerian fanner with a lucrative cotton crop. At the 
time of writing the improved strains are undergoing their first large 
scale test, and it remains to be seen whether they are suitable for 
mixed cropping—^a common practice in Southern Nigerian agriculture. 

Although indigenous cotton is not subject to the extremely 
heavy stainer infestation experienced by the American variety, 
analyses of the damage caused by various insect and fungoid factors 
have demonstrated that stainers (in conjimction with Nematospora) 
are also the most serious pests of G. vitifolium (-1927). 

The scope of the present paper is to give an account of the control 
methods against stainers which have been investigated and found 
wanting, and to describe the Hn^ of research now being followed 
which, in the opinion of the writer, may well lead to the solution of 
the stainer problem of the Southern Provinces of Nigeria. 
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L— Abanoonbs Cohtbol Mbihodb. 

(a) Parasites and Predators .—^la 1922 a thorough inveBtigaticm 
WBB made of the life-historieB of the yatiotts speeies of stainers, the 
most important residta bdng the discovery of fotir species of parasitic 
flies—all new to science—and of three species of mimetic predaceous 
bugs ^ 19^). 

Gnfortnnately it 'was found that the longevity of steers con¬ 
taining larvffi of the parasitic flies was not markedly less than that 
of nnaffected indi’vidnals, and that a considerable proporticm of 
parasitized fanale stainers were able to oviposit. The esplanation 
of &e small effect of the presence of parasites npon their hosts m 
that tiie larvffi feed on the fatty tissne in the thoratac region and do 
not interfere vrith the vrital (n^ans of thdr hosts. Farther, the flies 
almost always attach thdr eg^ to adult stainers, probably beeanse 
eggs adhaing to the bodies of immatore stainers wonld be discarded 
with the “ sl^ ” aftw moolting had taken place. 

It -was hoped that the predatory bo^ wonld {orove to be a mwe 
effiment control, aa they preyed upon adnlts and nymphs indisctim- 
nately, their attack res^ting in the instant death of the pr^. Dazing 
a life 'which, in some oases, was found to exceed five months, an adolt 
predator was discovered to kill, on an average, three stainers a day. 
In the course of s^tematio picking of stainers in 1924, the children 
employed for collecting were unable to differentiate between stainers 
and mimetic predators; the latter ware liberated by the writar from 
the collecting boxes at the termination of stainer-pieking. In this 
way it vros found that predators were entirely absent afta the middle 
of November, presunoably on account of the increase in atmospheric 
aridity whidi occurs at that time of the year. 

Similarly, evidence was obtained of a decrease in the activity 
of parasitic flies, the proportion of adult stainears bearing parasites’ 
^gs falling from 15*5 per cent, in S^embear to 0-9 per cent, in 
December. 

It will be seen that {dthongh both parasites and predators |&y 
an important part in reducii^ the numbos of stainers, there is little 
hope of either becoming an effective control. 

With regard to the possibility of introdudlng parasiteB from 
other countries, few natural enemies of statners ate known elsewhere, 
and in no p»t of the world do they control Dysdensm ^ectivefy. 

(b) Close Season Measures .—^The object of sudr measures is to 
deprive the stainer of the plants on whidi it feeds when cotton bdls 
are not aviulable. In Sordhem Nigeria this period is, the(aetica%. 
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between the ead of March and the middle of September; bat, in prac¬ 
tice, many of the fumets fail to uproot their cotton at the end of the 
season. Thus cotton itsdf must be added to the list of plants whidi 
hare to be eradicated in the dose seastm period. The ptindpd 
altesmatiye food plants of stuners in the Ibadan dktiict, where it 
was decided to test dose season measures experimeutally, are ^Ik 
Cdton trees, cultiTated Okras, and a number of malvaceous weeds. 

In 1923 an area of nine square miles (three miles by three) was 
sdeeted, havii^ as its centre Moor Plantation, the headquarters of 
the Agricultural Department;the plantation is somewhat less than 
one square mile in area. All Silk Cotton trees (about 350 in number) 
in the area were fdled by contractors in April, the felling being 
deddedly costly on aecoimt of the enmmoas girth of many of the 
trees; and the writer, accompanied by a posse of Native Adminis¬ 
tration police, trar^ed the entire area in search of standing cotton 
and fidds of 0km. The formers were instructed to npnoi both 
crops, and were generomtly compensated for the Ioik of their Okra. 

Stmilar operations with r^ard to cotton and Okra were repeated 
in 1924, with the ezoeption that the hmoees had been warned pre¬ 
viously not to plant Okra betwem Mardi and the end of July. 
NeveEthdess, Giro fidds were found in the area, and again the farmers 
had nec^teeted to uproot thw cotton at the end of the season, except 
iriien the land was required for the planting of cmother crop. By the 
end oi April both crops had been eradicated, and, except for one or 
two defects such as the discovery in early June of a dump of 
waste cottonseed in the midst of grass over six feet in hei|^t, the dose 
season measures of 1924 may be considered to have been effectivdy 
carried out. 

Ih 1925 the operations were repeated mid the effect of the dose 
season measures was tested by determining stainer inddence on two 
identical 5-acre plots of cotton, one in the centre of the area, and 
the other about three miles west of its boundary ^ 1927). Three 
species of cotton were g^own in ^uih plot, and in the following table 
is shown the number of stainer adults cdleoted on ^ acre of eadi spedes 
in the two localities in twenty weekly picldngs. 


Specks of Cattm. 

O.Knstm .. 

(?. paymanvm 
O. vU^Mvm .. 


Nemi>er of AihUt Stamen an,: 

Plot m Close Season PktSMilesWestof Boundary 

Area. of (Bose Season Area. 

8,BS5 1,211 

4832 359 


3,692 


540 


It will be seen that the results were, to say the least, discouraging; 
the measure were imdoubtedly ineffective. 
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ftTp Arimftntp , in whioh loarked gtainers vr&ce released at 
distances of one mile and half a mile from the plantation boimdaiy, 
demonstrated that Dysdereus is capable of one mile in less than 
agbteen hours, and at no pmnt ms the periphocy of the dose Season 
Area more than one and a half miles from that of Moor Plantation. 
It is obvions that the area of nine sqnare miles was too small to effect 
an efiSdent isolation of Moor Plantation; bat the difficolties eneonn* 
tered in eradicating a very common tree and a native food (»(^ from 
this small area were so prononnced that the application of dcffieseasoai 
measores on a large scale in Soathem Nigeria is ont of the qnestion. 
To ensure the effidency of the measorra it was necessary for the writer 
to traverse every bosh-path in the nine square mileB, a task idiioh 
involved walkh^ between two and three hxmdred miles, and required 
six weeks to acoompluh. 

Disregarding the important question of expenditure altogether, 
it is obvious that similar measures on a large scale would have to be 
supervised by Africans, and it is certain that the degree of efS.daiey 
attained in the experimeatal area would not be approached. Ih 
addition, there are a number of widely distributed malvaceous weeds 
on which staiuers can sabdst, and the eradication of these pltmts 
in Southern Nigeria would be an immense undertaking. 

Although extensive close season measures are so obviously 
impracticable, the writer is inclined to think that the enforcement 
of existing l^islation with regard to the uprooting of cotton at the 
end of the season is desirable, ehiddy with the object of exposing 
bollwoim pupa in the soiL 

'With r^erence to the utilization of dose season measures in 
Eknithem Nigeria, the author of a previous article in this journal 
1986) made the following statement: “I suggest, however, that 
such basic measures as have been tried and found effective in other 
cotton-growii^ countries will probably be found applicable.” Pre¬ 
sumably this writer is referrii^ to the island of St. 'Vincait, which has 
an area of about 150 square miles as compared to the 15,150 square 
miles of the Oyo Province alone. Apart from the disparity in dze 
between St. Yincent and the cotton-growing areas of Soathem Nigeria, 
the question of insularity merits some attention. There are indica¬ 
tions that stainerB migrate in a southerly direction in Nigmia during 
the months of October, November, and December, the miration 
apparoatly being induced by atmospheric aridity concmnitantwhh 
the n(ntherly"harmattan” wind. This mi^t well vitiate the effects 
of dose season measures in the Soathem Provinces. 

(e) ConOfdl by Use of Poisons.—As stainers ace suckmg insects 
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the ^rajii^ of oottcm bolls 'with stomach poisons is ns^ieBs; c<mtaet 
poisons 'would probably only be effioat^us against young nymphs. 
Eoither, it must be xmnembered that the bulk of Nigerian farmers are 
onedueated, and, therefore, the use of poisons on a large scale wonld 
be fraught 'with danger. It occurred to the -writer, in 1928, that it 
might be possible to prepare a poison bait by impr^naiang cotton¬ 
seed -with a soluble poison. Sodium arsenite was utilised for this 
purpose on account of its solubility in water, and laboratoty t^ts 
idiowed that stainers fed readily on the bait and died, in the majority 
of cases, in less than two and a half hours after feeding. Unfortun¬ 
ately there has been no opportunity to test the pokon bait on a field 
scale; but, even if this method proved to be efficacious, the -writer 
-would hesitate to recommend the wholesale distribution of pokoned 
seed to homers in thk country. The method mi^t be of use in 
cotton-growing countries fanned by Europeans. 

n.—P besekt Likes of Beseabcs. 

hi five localities it has been found that the migration of stainers 
to July-sown cotton commenceB at the end of S^tember, reaches its 
masimuTn between mid-October and mid-November (aceordii^ to 
the locality}, and praeticaily ceases at the end of November when 
thore k mi inerease in atmospheric aridity. It seemed probable to 
the wiHer 1925) that S^tembm-sown cotton would not be snb- 
jested to heavy infestatiiHi by stainers as aridity during the flowering 
period would inhibit migration, but unfortunately field tests have 
shown that late-sown cotton gives poor yields. Lean 1927) has 
since found that a July-sown indigenous cotton, known as “ Eabba,’" 
did not produce its crop until late in the season smd avoided heavy 
Stainer infestation on account of its late-fiowering habit. 

In addition, Lewin 1927) has bred out two improved stiains of 
viHfcHum (sown in early July) which produce their crop late in the 
season. At the time of -writing, comparative observations are being 
made on the d^ee and time of flower production ehsoai^erking 
these cottons, and on the extent of stainer i^estation on both struns. 
It k hoped that these late-flowering strains of hi^-quality indigenous 
cotton will prove to be the key to the solution of the cotton stainer 
problem of the Sonthem Provinces of Nigerk. 

It seems probable that the only control methods likely to be 
efficacious i^ainst stainers in Sonthem Nigerk and other African 
countries are those resulting from plant-breeding. The most hopeful 
line of researdi appears to be the production of a strain whidi 
produces its crop at a time when stainers are not numerous; in thk 
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country, and probably generally, this would entail the breeding of a 
late—rather than of an early—cropping cotton, as stainers diminish 
in numbers in the latter part of the season as a result of increased 
atmospheric aridity. 

Another possibility is the production of a strain unattractive to 
stainers; that will, it is hoped, be investigated in the near future. 
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NOTES ON CLOTHING, CLOTH, AND 
COTTON IN THE LOWER NIGER 

BV 

BEV. SIDNEY B. SMITH 
{Formaijf Arehdeaeon on the Niffer). 

L CLOTHisa. 

Two lasting impressiona are made on the memory of every European 
who sets foot for the first time on African soil in one of the West 
Coast ports. First, there is the steamy heat which takes the starch 
out of everything, and (closely associated with this) the hothouse 
smell of the earth mingled with that of perspiring hnman bdngs. 
The second is the bewildering variety of dress, and striking 
lack of dress, of the African negro people as they pas in seeming^ 
endless procession, ialkii^, laughing, singing, and caityii^ on their 
heads thmr ccmtribntion to the all-absorl^ market, which semns to 
oominne the fonetbns oS Covent Garden, Fatriztgdon Street, and 
BiOingi^te with those of a dmly paper, a dub, and a recreation 
ground. 

It is (Hie aspect of the second impression—viz., that of dress, and 

that which goes to make it—which is dealt with here. 

For the first time, our hypothetical European realizes on his 
arrivd that he has come to a conniiy where clothes are not reg^ded 
so much as a neeesrity of life as that which ministers to the innate 
vamty of human nature. Climaiie conditions in Europe, at any rate 
for the greater part of the year, do not encourr^ any out-of-doors 
difiplay of this side of our nature, except on state occasions, and it 
can only be indulged in with any satishustion within the heated 
chambers of public assemblies. 

E:^perience proves that it is entirely fallacious to associate stan¬ 
dards of morality with the degree of clothing adopted, as if those people 
of Africa where clothing has apparently always been the rule, and who 
admittedly bdong to a hi^er cnltuze, were therefore higher morally 
than an unclothed primitive tribe. If aU the f»)ts were known^ 
the balance might be in &voor of the primitive tribe. 

It may help towards a sympathetic understanding of a difficult 
and thorny subject to sketch a few of the mftin types of African dress 
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whidi may be seen in any of the British West African Colonies and 
Proteotoiates. It riionld be said at once that the point of view 
of the writer is that of <me who Sved and worked for many yeais 
amoi^ the Ibo people, one of the largest and possibly most virile 
of the pagan tribes in the whole of Nigeria. Th^ number close on 
four million, live diiefly in the eastern area of the Lower N^ier, and 
so far have not been infinenced by Mohammedanism. 

1. The “idbe” —a laige square gown of country doth in plain 
white or blue, or striped. Wide deeve-like openings are left for 
die arms, mid the upper part of these deeves may be thrown avec 
the shoulders to give tcoe play to the arms. An oval openii^ in the 
centre is left for the head, and elaborate and beautiful embroideries 
in odours are often worked on the breast and neck. 

“ Tobes ” usually come bdow the knee, and me often m low as the 
ankles, and they ace worn with very baggy knickers. A turban 
completes the dress, which, tightly or wrong^, is generally r^arded 
as Mohammedan in chacacter, as it is in genmal use by Mohammedans 
in the Northern Provinces of Nigeria. 

La the non-Modem areas of the Southern Provinces, the “ tobe ” is 
gradually being adopted by those chiefs who have been given a 
warrant by the Govermnent, or by those—and they are many—who 
aspire to that honour. An uninstructed observer, after a visit to 
a native court in session, might well be excused the condudon that 
the progress of Idam, judged by the dress of the chie^, was rapid in 
the south. The remon for the adoption of the “tobe” by chie& 
obvioudy is that it adds dignity to its wearms and serves to impress 
their people, who have never known the autocratic rule of a single 
chief. It is not hkdy that this dress will spread to the people, as it 
is compacativdy expendve, not suitable for manual labour, and is 
apt to pick up the dirt. Possibly a simple adaptation of the “ tobe ” 
worn with a loin-doth might become genmal as a dre^ for special 
occadons. 

2. A long garment, like a (^^ok, with long or short deeves with 
no buttons, and a V-diaped opening at theneck. The material may 
be cotton, wool, or even silk. It is worn with short knickers or a loin¬ 
cloth. This type of garment is to be seen in North Africa, Egypt, 
and Uganda, and posdbly in many other pads of AMoa. 

8. A loose “jumper ” of white or coloured cotton doth, dther 
with or without short deeves, and worn with knickers <« loin-cloth, 
E by far the most popular tppe of dress in the soutbmn provinces, 
and thme must be very few native markets whme “ jumpers ” cannot 
be bought. Usually men ace to be found in the markets wtafeing dient 
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mth se^ring-madiineB, in IHGe leaf ox grass covoed stalls, deooxated 
'mth jumpers ” of all oolonis, eadb suspended bj a string attached 
to a sliok ibmst throng the extended arms. 

4. A dti/rt after the Enropean model, bat much longer, and worn 
over a Io(in*oloth. Thk type of garm^t is peculiar to the Niger 
Ddta and ndg^botoing districts. The materM of sach shirts may 
be of cotton, wool, and even of silk and satin, costing several pounds. 
They are worn usnally with the neck left open and the sleeves an* 
battcmed, and over the loin-doth, which is allowed to hang in sach a 
way that one comer in front sdmost toacfaes the groond. This is an 
instance of the adaptation of a distinctly Enropean garment in 
accordance with African ideas. 

9. The loin-cU^, dther alone or in combination with upper 
garments, is worn by both men and women in many districts in the 
Soathem Provinces. It may be jost a strip of eoontiy or imported 
cotton cloth from 25 to 20 inches wide, wrapped round the w^t 
and seeared by folding over the top comer of one end and neatly 
tacking it in. Or it may be a much more elaborate garment, made 
of several pieces of cloth sewn together and folded into long pleats, 
one eomeg being allowed to fall over the left foot, or otherwise, as 
the fashion for young men may dictate. 

A white cotton ringlet or vest, or ordinary shirt, worn with a loin* 
cloth secured by a bdt, at one time was the recognized uniform for 
“ boya,” steward, cools, and cooks’ mates, and there is much to be 
said in its favoor. 

In tile cotton-growing areas “ cover ” cloths, or large shawls of 
white or coloured country cloth, are worn with a loin-cloth. Such 
cbths are thrown {uroond the tiioulders, or over one only, and they 
make up a dress both osefol and becoming. 

In the Asaba-Benin area the women value most of ail a white 
“ cove*" cloth with an open-work pattern woven into it, which 
shows up well on a dark skin. 

It comes almcet as a shock to learn that painting the body 
and the wearing of ornaments, such as anklets, brackets, neck¬ 
laces, and hairdressing are placed by primitive West Africans in the 
eatery of dress. Bat so it is, and ondoabtedly they are right, for 
an artistic de{%a execated in a shade of dark blue or black, deeper 
than that oi the skin, relieves the sense of nakedn^ and produces 
almost the same effect upon the eye as clothing. 

The above-mentioned types of nsdive dress show some sort of 
evolution or adaptation from the simple to the less simple, on what 
mi^t fairly be called African lines. 
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XJjifortTmately, from veiy early days Europe has beeu rmloading 
its surplus supplies of old unifonus, secoud-hand froek-coata, and 
every variety of clothing, upon the West AMoan market. Before 
the ^ar the factories or ^encies of Europesm firms disposed of 
enormous stocks of such ebthing at very low prices. In one Ibo 
town known to the writor black frock-ooats, some of them with 
sOk or satin facings, worn over hare skin, with loin-doths, and com* 
pleted by large black wideawake hats with flapping brims, were the 
approved fashion for all the old chiefs who could afford to buy them. 

The followiiig notes were made by the writer from personal 
observation in an interioar Ibo town many miles from a trading 
factory: 

Hexe is a man \rith a long dark blue ulster, open in front, reverding 
a white cotton singlet or vest and pants. On his head is a polke- 
man’s helmet from which flutter two long streamers of black ribbon. 
His somewhat ferocious face, with its bushy black beard, is set off 
by a long German pipe with a metal cover. He struts about with 
bare feet, sayii^, “ Mawning, mawning, tank you,” and when he is 
addressed in bis own language, he replies, “ Ye«,” and this is the extent 
of his knowlec^e of Englibh. 

Yonder is a man resplendent in a bcarlet tunic of the Buffe, with 
white drill trousers, white felt hat, and brown boots. Following 
close after him is a dandy who is making a tremendous impression* 
Hut o(»tume consists of a nu^enta-coloured satin shirt, with the tail 
down to bis calves, and almost concealing his parti-coloured loin¬ 
cloth. An old straw hat is on his head, and he has bare feet. 

Then in procession come some venerable chiefs, with grey beards 
trained to a point in a wisp of hair. Each has on a black frock-coat; 
some, with a silk fociog, look almost new, while others are green 
with age, and look as if mustard and cress would grow on them 
without much trouble. On their heads are blue and white striped 
woollea stockinette football caps, every tasselled point containicg 
the inevitable snuff box or bottle, without which no old man walks 
abroad, a few kola nuts, and generally a few cowrioi. Bound their 
waists are loin-doths coming to below thdr knees, and their ankles are 
enoirded with two or three oehre-coloured twisted threads of cotton 
denoting their rank as chiefs. They cany iron sta£& or speam with 
pointed butt-ends whidi enable them to be planted firmly in the 
ground. Some are ornamented with narrow bmrds of brass, and ue 
opened out at riie top into what may have been su^jested by an 
old-fashioned gun rest, the shape of the Id^ U- Bags made of whde 
goatddns bang from their shoulders, eadi containing a calabash cop 
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or bom for Hririlting palm 'wme and “ medicine ” to be^ away dek- 
ness, and KtUe brass or icon bdls tied on to the bags accompany, not 
nnpleaBantly, evetj footstep. 

Here are some young men rejoicing in thick bine woollea football 
jerseys, which they have rolled np to jnst bdow their chests to 
allow the air to cool ih^ bodies, and others are wearing some which 
have dinink so much that tha» is no need to roll them np. Each 
wears ronnd bis loins a biigh% colonred checked “ Madras ” cloth 
covezii^ one hip, and draped to jnst below the other at what is 
omsideied a rakish an^. 

Several yonng men appear armed with English carter’s whips, 
which they swish with great glee as they ron about; and these ate 
followed by others dad in scarlet, green, and yellow cloths, carrying 
coloured umbrellas, and forming an escort for an accordion player. 
A few men appear in flowing gowns of blue and white coimtiy 
doth, with pointed cotton caps on their heads. These garments 
are evidmtly from the north, and certcunly they add consideiraUe 
dignity to the appearance of these men. Mingling with the crowd 
«e women wearing only a loin-oloth, cmd full-grown gjils np to 
muriageable age, and youths, in a state of complete and apparmtly 
uneoncomed nudity. These make np a scene as incongraous as 
could well be imagined. 

A partioilaily dixewd and intdligent chief from a somewhat 
wild town in the Ibo country used to attend an important native 
court arrayed in a lox% cream-coloured gown, a scarlet fez on his head, 
with a wing of the black and white fish eagle mounted on ea(di side 
of it, suggesting a viking helmet. Bis arms np to* the elbows were 
covered with ivory bangles. Thrown over his idioulder was the long 
biaek tail of a horse mounted on a ^ort handle, and he carried in 
one hand a brasB-mounted iron spear or staff, the lower end sharp¬ 
ened, and the centre hammered out into a large oval of twisted 
iroTL Bound his ankles were rows of knotted red threads indicating 
bis rank, and his feet were baio. The general effect, so far from 
being IndictoaB, on the contrary was d^pified and impressive. A 
fellow member of the same court frequently appeared in a French 
cavalry brass helmet with a white plume. 

The foregoing destniptions were written in no spirit of ridicule 
or reproach, bnt because of the extraordinary incongruity of the 
sceues presented, and as affording illustrations of the process of the 
adjustment of primitive idet^ concerning dress to the new conditions 
imposed by the oponng np of a eonntry whidi for untold generations 
bad been sealed to the outside world. 
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It is not generaJly realized that in the past few years the N^erian 
Eastern Bidlway, to mention oidy one example, has hkzed a trail 
nearly 800 milea long from Port Harconrt near the sea-coast to the 
Benne in the north. It passes through country uhich was prac¬ 
tically impenetrable because of swamps, rivers, hills, and a general 
absence of roads. Bi^t in the midst of a cannibal and head-hunting 
people coal-mining was b^gun, mid now dectric light and power tmd 
all the latest mechanical devices of a Bailway Engineering Establish- 
moat are in full swing. There is no doubt that such developments 
are too sadden from the point of view of the welfare of the primitive 
peoples affected, who have been 1^ dazed and bewildered, and unable 
to adjust themsdves to them. 

In the matter of clothing, disease and death take a heavy toll 
by raison of the adoption of woollen and other garments intended for 
people of a tmnperate climate, who from early childhood have been 
taught the elementary laws of hygiene regarding the wearing of 
clothe. In primitive conditions, a man who gets wet soon dries in the 
sun or over the fire, but if he adopts, say, a cloth coat or other thick 
clothing, he is apt to keep on his wet things with duastrous results, 
such as pneumonia. He cannot be blamed for baying in the markets 
and stores unsuitable clothing, nor the factories ” for selling it, as 
they are out to sell what people will buy, and do not pretend to be 
philanthropic institutions. Unfortunately for the AMcan who can 
read, wdl got up catalogues containing iUustrated lists of clothing, 
hosimy, boots, scents, etc., are fiooding the country, and it is searctiiy 
to be wondered at if he succumbs to tiie soliritude of some enters 
prifdng Manchester or Liverpool firm who have done him the honour 
(ff addresring him by loame through the post with the title of esquire, 
and asking for the favour of his ^teemed orders. The word “ cata¬ 
logue ’’ has already been incorporated into several West African 
Im^^ies. 

Attempts have been made from time to time by members of 
various misfflons and others to dissociate the pro&srion of Chris¬ 
tianity from the adoption of European costume, as wdl as English 
names. In schools and collies where uniform was provided, simple 
gowns of daric blue or white cotton doth, worn with loin-dotin or 
knickers, proved most satisfactory. AH such efforts in tins direetion 
have met witii little success so for because of the su^don of designs 
<Hi the port of Europeans to keep Africans permanently in a podtitsi 
of inferiority. In matters affecting the standard of edneatioia, urdess 
those of Europe ate adopted, eonraderable opposition m aroused Iw 
ihe samereasoin. 
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The b^uming of a national spirit is alieady discernible in certain 
directions in the Sonthem Provinces, and vdth it vnll come eventnall j 
a revolt a^unst riavish imitation, and a determination to develop 
in matters of dress, edncation, and religion, on lines suitable to 
environment and to the peculiar genins of an AMcan people sor* 
lonnded snch wonderfoUy rich natural tesonrees. 

II. CnoTBS. 

From the days of Elizabeth there has been a considerable trade 
in cotton and cotton cloths from the Coast of Gninea. At the end of 
tile sixteenth centory a trading expedition from London reported 
an abondance of cotton and doth at Benin. Benin appears to have 
be^ the great Guinea Coast empozinm for the disposal of slaves, 
ivory, pepper, palm-oil, and other goods in exchange for mannfacttired 
goo& of Entope, brought first of aU by the enterprising Portuguese* 
and much later by our am eowoiijmm. What the early explorers 
called Benin cloth most probably induded that which was produced 
by Yorubas, Nnpes, and Pbusas, as well as that made imarer the 
coast in the Benin hinterland. 

Before the suppression of the slave-trade in 1807, there appears 
to have bemi a very large trade in AfriAati doths, which were sent to 
the Braails and the West Indies, presumably for the use of the large 
AMsan dave population of those lands. There was also a great 
demand for such doths along tim Coast to the south. They differed 
very little, if at all, from the two types whidi are still produced in the 
OGuntty. 

There is first a kind of shawl or cover-cloth, plain white or with 
edoured stripes, made of two or three strips of doth 15 to 20 inches 
broad and from 6 to 8 feet long, with a fringe 4 inches deep at each 
end. The doth is worn by both men and women, who put it 
horizontal^ round the back, one end being brought from behind 
over the left shoulder, and the oth«r under the r^^t arm and carried 
over to the other end, also on the left shoulder. Should more freedom 
be desired, the doth may be lowered to the waist, the top edge rolled 
over, and the end tucked in. 

The second type of cloth is the loin-doth. It is usually about 
8 feet 6 inches long by 20 Indies broad. The usual patterns are 
stripes of all widths, from a narrow line in dark or light indigo blue, 
or brown, to a 2- or S-inch stripe, but a good ded is made without 
any colour at aU. 

During the Great War, when European cotton cloth was sccuce 
and very dear, a great impetus was given to the native weaving 
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industry, and both Africans and Europeans who used the country 
cloths testified to their exceflence for strength and wear. 

Some of the most valuable cloths, however, in the western district 
of the Lower Niger are not made of cotton, but of fibre made from 
a liana which grows freely in the clearings of the forests. The fibre 
is very much like flax, and when woven the cloth looks like very 
coarse butter muslin. When it is washed it becomes much closer 
in texture, and as soft and glossy as silk. 

From very early days of contact with Europe, cloths of coloured 
silk and of other rich material were brought by the Portuguese to 
the Coast, where they were purchased in order to be unravelled and 
made up again to suit local African taste, according to designs which 
were remarkably striking and artistic. 

In a district not fifty miles from Port Harcourt may be seen many 
vertical looms engaged entirely in Tnaking up, not the coloured cotton 
of unravelled cloth, but European cotton yam of many colours, in 
wonderful designs. The cloth thus produced is called by the name 
of the people who weave it—^viz., Akwete, The writer has seen 
vertical looms set up in verandahs of mud huts amid puncheons of 
paJm-oil and all the greasy and smelly accompaniments of that 
industry, and wonderful original patterns in three or four colours beiog 
woven by women who seem to carry the designs in their heads, and 
the cloths kept perfectly clean. 

The looms are large enough to make a cloth 3 feet 3 inches in 
breadth, which will fetch up to £1 when the pattern is well designed 
and executed in colours. No cotton of any sort appears to have been 
cultivated in this Lower Niger Delta area, and it is <][uite reasonable 
to suppose that in the early days slaves from the northern districts, 
where weaving was understood, were retained by their masters on 
the Coast to weave unravelled silk, woollen n-nd cotton cloth to suit 
their fancy, until some enterprising trader imported the coloured 
cotton yam which met all requirements. 

HI. Cotton. 

The people of the pahn-oil region proper have never regarded 
the cultivation of cotton for export purposes as worth thmr while. 
The source of all their wealth is the oil-palm, which grows luxuriantly 
everywhere with practically no cultivation. The cx>neetioa of palm- 
nuts, the preparation of the oil, the cracking of the kernels, and the 
transport by canoe or head porterage to the nearest market or 
** factory,” involves nothing but cougmual and leisurely labour, while 
the profit is comparatively large and certain. 
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In the case of cotton enltivataon they recognize that to get any* 
thing like the returns they are now getting from palm-<^ product, 
large areas, requiring mndi more labour than is at present aTsOable 
to keep fertile land hcee from weeds and bush, must be cultivated. 

After the abolition of ^vety, the minds of many good men in 
En^and were exetdsed as to the b«t way of fostering le^timate 
trade, not only as a sort of compensation for the loss of a most 
profitable trade, but in order to promote the stability and improve¬ 
ment of the African people, whose raw products were necessary to 
civilization. 

One man devoted himself with great energy to this problem, 
and succeeded in interestmg some leading Christian philanthropists. 
His name was the Eev. Henry Venn, the Honorary Secretary of the 
Church Hisaonary Society. His first efforts were directed towards 
finding out exactly what West Africa could produce, and he pro¬ 
cured through missionaries specunens of raw products such as 
cotton, pepper, ginger, coffee, palm-oil, arrowroot, ivoiy, and elxmy. 
These he submitted to experts, indudir^ the Director of Kew Gudeirs, 
who reported upon their quality and estimated their commmdal 
value. In thk way, through his personal efforts, arrowroot became 
an article of commerce. 

To further his plans he formed a committee of philanthropists who 
were interested in the devdopment of Africa; and throu^ them 
arranged for some Africans to be broogibit to England for trainizg in 
Sew Gardoas, and for others to be educated for the medical profes- 
iwm. All thk was done in sudi a way that the Church Missionaiy 
Bodety were not involved in commercial enterprises. 

The attrition of Venn and his committee was early directed 
towards the vast possibilities to the people of Africa, as well as to 
Eng^d, of the cnltivati<m of cotton on a large scale. They re¬ 
cognized the fact that it was a matter which affected Manchester, and 
sought to secure the eo-operation of those far-seeing, hard-headed 
hnsinesB men. One of them, a cotton merdiant, a Mr. Thomas 
Ctegg, heard Mr. Veim preach in a Manchester dmrdi, and wrote 
that: “ If Mr. Venn wants to promote Christian dvilizatkm in AMea, 
he had better teach the natives not to waste the products of their 
country.” He afterwards, on his own account, did much to foster 
the cotton and general trade. 

Venn succeeded in interesting the Baroness Burdett-Goutts and 
the Quaker Samnd Gurney, who hdped to meet the cost of the very 
first cotton gins ever used in the Yoruba country. By 1859 there 
were between two and three hundred cotton gins at Abeokuta, and 
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five or six presses, chiefly in the hands of natives. In 1858 the 
Manchester Cotton Supply Association sent out 2 tons of cotton-seed 
to Lagos for distribution, and in 1859 from Abeoknta, the centre 
of the eotton-groTring area, were exported 644 bal^ of cotton. 

In view of this enconragement so long of an important staple 
indnstiy snch as cotton, which Dr. Stock mentions in voL ii. of his 
“ Sstoiy of the C.M.S.,” it is interesting to note that the original 
impetns to cotton-growing in Uganda, which has attained huge 
proportions, came from a missionary of the same society. 

Cotton CuJiioaiion. 

Most of the cotton in the Lower Niger area is grown in the fertile 
forest r^u>n on the west bank of the Niger and above the Delta 
district. No special trouble is takmr in its coltivation, and ii has to 
take its chance with other farm crops, such as yams, maize, beans, and 
sugar-cane. The r^ult is that the quality of purely native cotton 
is coarse, and the staple short in comparison with that which is 
grown from recently imported seed. There is nothing in tibis area 
to compare with the extenrive cultivation of cotton in TTann and its 
saxrounding country, which has grown cotton for untold generations. 
This is natural, because the Mohammedans of the north require much 
cotton for their voluminous ^ixments, while in the south, on both 
banks of the Niger, are many tribes who wear little or no dothing. 

CoUonSpmning. 

A distaff is used, and it consists of a thin wooden rod of about a 
foot long. The spindle, some 8 inches long, is made of a thin, hmri, 
but zerilieat piece of wood, carefully smoothed and fined down to a 
diaip point at each end. This is weighted by a spherical ball of 
white kaolin, about an inch in diameter and f inch deep, through 
the centre of which the spindle goes and extends beyond it some 
I inch. Both the ball and the stick are frequently decorated 
with black and red lines and colouring, and the eonstruction is so 
good that with a sli^t twist they will spin like a top. 

After the raw cottmi has bemi picked by hand w rolled to separate 
the seeds, a handful of fluffed-up lint is put %htly on the top of the 
distaff, which for the purpose of spinning is held above the head with 
the left band. Then to the upper point of Uie spindle u attadied 
a wi^ of the cotton-lint maffi, which is carefully drawn out with 
the fingers of the ri^ht hand and regulated by peering the fingers up 
and down, faded by a riiarp spin of the lower point of tim sm^ended 
spindle^ whidh twists the lint into thread. When a yard or two of 
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threctd haa been span, it is -wcnmd round the spindle antd its 'vrei^t 
is greater than the strength of the thread in the procen of ginning. 

Spinning in the Weston Ika-speskmg ares is always done by 
women and ^Is, and it is one of the most pietoresqne of their ooca- 
pations. They mi down in the diade of a Texandah or tree, or 
evffli walk about wiili their spindles and cotton lint, while conversation 
goes on unintecmptedly. So dexterously do they employ their hands 
that the motions semn to be almost Tn afthimiftal, and the whiteness of 
tibe cotton shows np strikingly contrast with the black skin of the 
operators. 

Weaivng. 

Both the Western Niger people and the Akwetes employ the 
simplest form of vertical loom. It is made of two stout upright posts, 
fixed usually in the verandah or the overhaz^ing eaves of a mud 
house. Two smooth midribs of the raphia palm ace attached 
horisontally—one at the top, the warp beam, and the other at the 
bottom, the breast beam, on to which the warp threads are hung and 
drawn taut. One rod forms a heddle and another^a lease stick. 
The cotton wound on to a flat stick, notched at each end, forms the 
spool, winch is shot througb tdie &ed from hand to hand, and the 
thread is beaten into portion by a smooth woodoa beater called a 
knife or swmd. The weaving i«oceeds from the bottom upwards. 

In eQDdnskm the writer is of opimon that there likely to be 
great agrunltmnl development in the <nl-palm belt of the Lower Niger, 
when the seimitificidly produced palm-oil from the Dutch East ladies 
becomes a serious competitor in a trade which has been practically 
a mcmopdiy of West AMca for centuries. Attention will then be 
directed to the cultivation of the oil-pahn as well as to the methods 
of extracting the oil, and probably there will be a general recognition 
of the value of laudng crops such as cotton and ground nuts for 
mcport as supplementaiy sources of income. There will be a great 
demand for labour, and if tactful and isympathetic methods are 
adopted, there should be no great difiSculty in attracting from the 
Nortii Eastffiu part of the Ibo couniry all the labour required fox 
the cultivation of such export crops in the fertile areas of the Niger 
valley. 

The North Easton area consists of long stretches of sandy soil 
covered with a coarse grass, scrub, and dotted about with ctumps 
of trees—in the distance very much like En gliBh park land. Thm 
condition has been produced by the bush fires which have 

destroyed the forests and taken out the productive qualities of the soil. 
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Another Yiew. Cotton Spindles, both Wound and 
Unwound, are shown in Foreground 




WoMAx Cotton Spinning. 
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The people axe eompeiDed to tezxaee &eir loMdeB mth earthoi 
letaimng 'nails, to get ai^ otc^B at alL They maaTne their land in 
ihe 'vidnify of houses ftith the da% sweepings from the com- 
poonds; dig xn giaffi, and use np-ewery hole made miginally for pad¬ 
dling day, as a bed for plantains, banmias and ooeo-yams; and nose 
moonds ahont three feet h^i in order to grow thdr yans. In 
^ite of aQ these efforts, the period hetwemi the seasons is known as 
&e time of famine, daring which there is really a serions shortage of 
food, and young men often go ont to find work to tide orer tins 
diffioolt period. This area is the most densely populated of the ’whole 
oi tiie Soaihem Pzoviaoes, and in former days whole families were 
sold into daTeii 7 in ordra to raise money. 
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B. B. AiaSOB. 

0» reodui^ BaBa» sSta having retamed from three months’ leave, 
John Googan, Agriooltoral Officer, Bagdad, vras met on idle wharf 
by one of his coHeagnes, who handed him a td^ram from Head- 
goaxters which read, “Yon are appointed Agricaltnral Officer 
SnJaimaniyeh. Necessary report least possible delay. Establish 
cotton e:q)eEimental station, planting seascm commences April.” 

Next morning at 5.80 a.m. Coogan was at the station. The train 
was fairly well packed with a cosmopditan coUeetion of homanity, 
mostly Arabs, but with a sprinkling of Turks, Assyrians, Armemans, 
Emds, Jews, and a few Bogans. Everyone seemed in a ficmu^y of 
excitement, and all were chattering londly in their reqieetive 
langaages. After having settled with his Ingg^, Coogan took a 
steoU along the platform, and on retaming to his carriage found 
an Arab Gendarme waitiiig at the dom. “ Sid>&kam Allah bdEhat 
Jonarfak” (Good-mommg, your honour), “and has your honour 
a servant with him for &e journey ?” “ No.” “ My sahib has 
saded by the big boat f<a Errand; I am free at present, and shall 
be pleased to attend to your honour’s wante if you so desire.” “ How 
far are you gmng ?” “ To B^lhdad, and thence to Sulaimaniydi, 
where 1 have been givmi leave of absence for three weeks to enable 
me to see my people.” “ I shallbe going to Snlaimaniyeh also. Will 
yon be able to come with me ?” “ (}od be prmse^ I shall and 
wiffing^y.” “ What is your name, and why are you serving with the 
Arab Clendarmes if your home is in Snlaimaniyeh ? There are no 
Arabs there, are there ?” “ My name is Ahmed Beg. No, Sahib, 
there are no Arat» in Snlaimaniyeh. 1 am a Kurd by bhrth, and I 
joined the Arab Geniformes in MosoL” Gocgan’s luck was in; here 
was a ready-made companion for the lonesome trek to Snlaimaniyeh. 
one who would prove very useful as a guide and interprets, and, 
what wks more, he had a rifle. 

The train reached Baghdad at 8 a.m. on the following morning, 
and Googan lost no time in reporting at the offices of the Agricnltaxal 
Directorate. The Director had not yet arrived, so Googan busied 
himself visiting old friends and aoqusuntanoes, and chatting about 
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bis varions doings while on leave. Presently the Direetoi came in. 
“ Hello, Googan, welcome back! Did yon reomve my tel^ram ?*’ 
“ Yes, sir. When am I to start ?” “ Just as soon as you possibly 
can. Only yesterday I received a wire from the Political Adviser 
in Snlaimaniyeh askmg me to send yon along with the least possible 
delay. You see, Googan, the Kurds are anxious to find a substitute 
for tobacco, which was their main crop, but which they now find 
very difficult to dispose of, Bolshevkm in Bussia having affected 
Perma toid unsettled its noarkets. I have suggested cotton as a 
substitute, and have put aside SOO lbs. of Triumph seed and about 
60 lbs. of Webbw 49 for you to take with you. You m^t give 
sugar beet and potatoes a trial also. The Political Adviser will 
lend you a Kurd who can speak a little Bn^h, whom he wi^es yon 
to train an assistant. There is a train leaving for Kingerban on 
Thursday; do you think that you can manege to catch it ? Youwillhe 
able to take your car on as &r as there by train, and then to drive 
to Kirkuk, a distance of about sixty miles, and the Magistrate there 
will then direct you. Keep your eyes open, and don’t go unarmed; 
there have recently been quite a numbm of robberies and hold-ups 
along that road.” “ Bi^t you are, sir! Shall I pick the seed up 
at the station ?” “ Yes. Good-bye, Googan, and good luck.” 

The following Thursday morning saw Googan and Ahmed safely 
installed on the train bound for Kitgerban, plus a small Piat car 
loaded at the back with cotton seed ri^t up to the hood level. 13ie 
same afternoon saw the little Fiat stru^ling along Kirkuk-wards, 
wildly protesting under its heavy load of cotton seed, and at eadi 
bump in the road the tyre studs made a rasping noise on its mud¬ 
guards. At Kirkuk Googan reported to the Magistrate, who told 
him that he would be unable to take his oar beyond Ghemchemal, 
a place situated about thirty miles north of Kirkuk, owing to a 
bri^e having been washed away. Googan and Ahmed reached 
Ghemchemal without farther mishap at noon on the following day. 
The district Political Officer was out on tour; Googan ther^ore left 
a note behind askiig him to take care of the car, and, malring axrwage- 
ments with one of the ne^bouring Kurdish chie&, mamged to 
secure a horse and an escort. 

On the second day they reached the summit of a range of hgdiL 
hilb, wh^ce they could obtain an excetlent view of the country 
for mfles around. ” Yonder is Sulaimaniydi,” said Ahmed, pamting 
to what appeared to be a pictaresque litGe village nesting undsr a 
hig^ raxge of hilb, behind which could be seen the szmwwsappiad 
mountains of Persia. It all looked very peaceful and inviting. 
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Googaxi reported <m axriral to the Folitieal Adviser, and started 
on his somewhat mnltifarions duties. Sudbi matters as settling on 
the site for the experimmt station took some time, and it was three 
weeks later before he was able to return to CSiemohemal to oolleet 
his oar and lug^^e, a temporary crossing havii^ by that time been 
made beside the broken bridge. On arrival, he found the District 
OfScer in his house. Hello, Coogan!” said he, “ come in. 1 heard 
ttiat you had come to the district.” “ How are you, Bungo ? You 
are looMng thinnw.” “ Yes, I tTiink that I am thiimer, although 
I have only been back from Bli^ty for three weeks. I have been 
working like the deuce since my return. 1 am afraid that heQ is goii^ 
to be let loose here soon, Coogan. I’m joHy pleased to see yon; it’s 
a pleasure to see a white man once in a while. I see so very few here, 
and the place has been getting on my nerves lately. You will no 
doubt remember my having told you, when I sp^t the day with yon 
at Eostam, how after three years of hard schemir^ I had eventudly 
succeeded in splitting up the Hamawan tribe into four groups, and 
in the event of any of them giving trouble I was able to quiet it in 
no time by settii^ the others against it ?” “ I remeoaber; that 

was the tribe under TTaTiTw Eattah B^ of 1,000 rifles strong, wasn’t 
it?” ” Yes ;widl, that work has been undone during my absence. You 
remember that I turned Earim and his cut-throats out of his village, 
mid gave it to a more ficiendly fellow, who caused little trouble ?” 
" Yes.” “ Wdl, ELsrun has been given the village back again, and 
he is becoming stronger and strorger each day. The groups which, 
after so mudi trouble, I managed to persuade to leave his camp, are 
rapidly going back under his wing again, and within a month he 
wifl be strouga: than ever he was, and I tdl you, Coo^m, if this is 
allowed to continue, the whole place will be seething with revolt; 
even now it is none too safe for a Britisher to wander about in the 
Eania district. The Turks were unable to keep the Hamawan in 
control durii^ the time that they bad the governing of this plaoe^ 
and they had a whole division of troops stationed at Sukimemiydi. 
I am going up to Sulaimaniyeh next month to throw my hand in. 
I like the place, and I get along quite wdl with most of the Kurds, 
but I hate the thou^t of having Earim Fattah B^ in power again; 
the place is not large enough for both of us—either he has to go or 
else I do.” 

Coogan had a head full of very mixed thoughts when he left 
Chen^emal on the followmg day; he was fond of Bungo, and 
knew him to be sound, and the very last pmson to dub as a 
scaremonger. 
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Most of the next month was spent in planting np the experiment 
station with the cotton, sugar beet, and potatoes. A certain amonnt 
of cotton seed was distributed to some of the more intelligent Kurdish 
fellahin, but they are difficult and obstinate people to deal with, 
and in spite of his detailed instructions as to the b^t methods of 
planting, th^ insisted upon mixing the seed which he bad giwoi 
them with some of their own, and sowing the lot broadcast. This 
local variety most probably found its way into Kurdistan from 
Persia, and is an inferior variety whidi grows twelve inches in height, 
and produces bolls about the size of a large grape. Their custom 
in the past had been to pick the whole boll and then to extract the 
seed cotton from the burr in their hoiises, after which the hand-ginned 
lint was used for the padding of clothes and quilts. 

The place seemed so peaceful that Coogan b^n to think that 
Bungo had been mistaken. The latter duly arrived in Sulaimaniydb 
and tendered his resignation to the Political Adviser, who, reeling 
that he had in Bungo an extremely efficient and capable man, tried 
to persuade him to remain in the Service, and thinkii]^ that the con¬ 
tinual isolation had been preying upon his nerves, offered him a 
post as Police Officer in Sulaimaniydi, but Bungo would not accept 
it. He seemed excited and agitated, anything but his t^ual self. 
His res^nation having been at length accepted, it was arranged that 
Makett, who had been an officer of the Kurdish Levies, riiould take 
his place, and togeth^ they returned to Chemehemal. They had 
been there a few days when Bungo recrived a note from Karim Pattah 
B^, in which he stated that he bad heard that Bungo was about 
to leave; in the past they had been enemies, but he hoped that 
Bungo would allow bygones to be bygones, and that he and the new 
Hakim would lunch at his village, and that Bungo and he would part 
friends. Karim had sent a similar note to the Political Adviser in 
Snlaimaniyeh, and he, thinking that it would be a good opportunity 
for Makett to meet Karim Fattah Beg, advised Bungo to accept the 
invitation. Colonel Maya, O.G. Kurdish Levies, getting to hear 
of this, said that on no account would he allow rither of them to go 
unless they took with them a strong escort. “But he will not 
meet us if our escort outnumbers his, sir,” said Bungo. “ How would 
it be for you to bring your regiment to within a mile or so of his 
vilk^e; Makett and I could then ride on into the village with our 
servants, and if we are away for more than two or three hours you 
could send a search party ?” “ That would be a fairly sound arrange¬ 
ment,” said Colonel Maya, and it was thus arranged. 

Bungo and Makett set off together, and with them woct four 
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Kurdish Levies and their ovsn persoiMd servants. Karim, with a 
followii^ of forty-five, rode out to meet them. He was a small man, 
and, for a Kurd, possessed quite a fair complexion, being of mixed 
descent. TTi« face resembled a slice of cheese, and bis little beady 
green eyes, set closely together, had in them an evil canning. He 
greeted them in the orthodox fashion of the Kurd, first touching 
his for^ead and then his chest with the tips of his fingers, and they 
then moved towards the village, Makett and Bongo riding on either 
side of Kari-m Eattah Beg, while behind them rode their six followers, 
while Karim’s forty-five riflemen broij^t up the rear. At a given 
signal, Karim’s maa raised thdr rifles and shot Bui^, Makett, and 
the six followers in the back, kiTliug Bongo, Makett, and four of the 
followers outri^t, and seriously wounding the other two. 

Colonel Maya, finding that Bongo and Makett did not return 
at the appointed time, took his regiment into the village, which he 
found to be completely deserted. He sent out search parties throujd^ 
the whole countryside, and it was not until nearly midnight that one 
of the patrols stumbled across first the dead bodies of the unfortunate 
Bongo smd Makett, where they had hem thrown down by the road¬ 
side, and then the two wounded men, who woe brought into Sulai- 
maniydr, where they were put into hospitaL One, who had been 
shot through the stomach, never r^ained coDseiouBDess; the othw 
recovered, and was able to explain exactly what had occurred. 

Gokmd Maya at once set out after Karim and bis band of 
murderers, but Karim, having had everything in readiness for fli^t, 
Imd a good start. Ibya, after a fioitless (fiiase which lasted some days, 
was compelled to return to Sulaimanyeh to refit, as a great ntmiber of 
his men had gone down with malaria. 

About this time news was recdved horn Bania (a district situated 
about sixty miles north of Snlaimaniyeh) to the effect that dOO 
of Mustapha Kemal’s troops had concentrated at Bawandiz, and that 
sevfflty-five Turkish officers were recruiting neighbouring Kurds and 
mobOiring there also, their objective bring to capture Bania and 
ultimately march on to Sulaimaniyrit. Coming on top of recent 
events, this news was most disquietii^. Colonel Maya at once 
wirelessed to Bagdad for remforcements, and in consequence an 
Arab regimffl.t of Gendarmes received orders to proceed from Kirkuk 
to Sulaimaniyrii. Erior to all these disturbances, all temporary 
officers had been demobilized and replaced by r^ulars from England 
—^who inevitably had no knowledge of Arabic. Co<^an, who had 
had some previous cavalry training, and possessed a fidr knowledge 
of Arabic, was i^ked if he was willing to be attariied to the regiment 
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as interpietfflr, and ^dly accepted, as be was anxious to help in 
avenging the murder of his Mend Bungo. 

Three days afterwards he donned his old cavalry uniform and 
set out with the small expedition under the command of Colond 
Maya. They took with them two men from the Eamawan tribe as 
guides, and pushing on, they made forced mardies of fifty and sixty 
miles per day. The farther they went the more barren and desolate 
became the country, and the more fatigued their horses, while many 
of the men contracted 3Enalana; thiii^ readying such a bad state 
that the expedition was compelled to return to Ghemcihemal. Here 
word was received that Earim and his rabble had reached Bawandiz, 
and had joined up with the Turkish troops. Bania was bdng 
threatened, and had only one platoon to guard it. Googan, together 
with twenty-six dismounted men, was despatched to hold the Bazzian 
Pass until a relieving officer could be sent from Bagdad to take 
over, while Golond Maya pushed on to Bania with all the remaining 
comparatively fit men available. Six days passed without anything 
exciting happening; the relieving officer then arrived in a Ford 
viuaette, and Googan returned to Sulaimaniy^. Here he found that 
his assistant had looked after the farm very satisfactorily during his 
absence; the cotton was squaring well, the potatoes looked healthy, 
but the si^ax beet had only germinated at irr^ular intervals. 

Colonel Maya returned a few days afterwards, looking haggard 
and a mere shadow of his former self, having contracted malaria 
very badly. Farther disquietu3g news had come in; the Turks were 
advancing on Bania, reinforcements had been wired for, and a Sikh 
raiment was on its way to Bania from Baiji, a distance of rou^ly 
120 miles, the Commanding Officer having been brought up by 
aeroplane. 

Some three weeks afterwards, a message was received by wireless 
to the effect tiiat the Sikhs had been completely overwhdmed, and 
had been forced to retire on Eoi Sinjak, the enemy being ^imated 
at 3,000 strong. This meant that Sulaimaniydi, with its force of 
Kurdish recruits numbering about ninety, a section of twelve Assyrian 
machine gunners, and about sixty Britishers, was completdy cut 
from all communication with Eirkuk. Colond Maya sent a 
message throigh to Baghdad by wireless explaining the position, 
and asking for a sufficient numW of aerophmes to enable him to 
evacuate tdl the Britishers, together with the Christian and Indian 
petsonneL A reply came back from General Headquarter insfarocting 
him to hold Sulaimaniyeh for as long as he was able^ and infocmiag 
him that there were onfy two aeroplanes available, the remamder 
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being eaigaged upon ptmitive operations sonoewbiete on the Euphrates. 
On zecdpt of this. Colonel Maya simunoned all the Bntishas to 
the baziacks, and outlined the situation. “ We ate in rather a hole,” 
he said; “ the Silrh reg^ent has been completely routed, and forced 
to retire on Eoi Sinjak. This means that we are cut off from our 
only practicable line of retreat by a mixed force of Turks and Eurdish 
rebels, numbering about 8,0(K), with four field guns, and at least six 
or seven machine guns. I have wirdessed Ba^idad for a^tance, 
but, beyond providing us with two bombing planes, they are ap¬ 
parently unable to give ns much help, as their reserves have been 
sent to qudl a riffing which has broken out somewhere on the 
Euphrates. Within three days, or less if they make a forced mardi 
of it, the enemy forces will have completely surrounded us, and it 
will be hopdess for us to try to escape. I have fortified these barracks 
as well as I can, and we have sufficient food supplies to last us for 
two weeks. Our forces consist of ourselves, twelve Assyrian machine 
gunners, and the Indian followers. As we cannot put any confidence 
in the Kurdish recruits, I propose to take their rifles horn them and 
then to diftTwtBg them all to thmr vUls^eB. In this way they can 
quiet]^ disperse, and will not be known to the Turks as having 
served under us. We will then hold the place for as long as we can. 
Has anycme a si^ration to make ?” 

The little group looked at each other by no m^ms happily, smd 
a ^ort conference followed. Then one voiced the general opinion: 
‘‘ We all agree, sir, that it would be better to our tastra if we were 
to make a dash for Kirkuk and attempt to escape that way; some of 
us mig^t get through, and at any rate we would prefer to the fightb^g 
in the open ratho: than be caught like rats in a trap.” “ My good 
men,” said the Colonel, “ the moment that we attempt to move out 

this town the people will become suspicions, and we should not get 
far; as it is, 1 am taking a risk of arousing suspicion by disbanding 
the recruits, but this is a risk we must take in ffiimess to them. At 
{Hresent the townspeople are just watching to see which way the wind 
blows; they do not yet know the Rania affair, but it won’t take long 
for the news to reach here, and the moment that it does, they will 
round upon us . i hungry pack of jackals.” 

There was silence for a moment, then Coogan had a brainwave. 
“ How would it be, sir, if I were to leave here in dvilian clothes, 
as I have been in the habit of doing, and make for Midan, where 
I believe there is a squadron of Arab Gendarmes stationed. By 
ma king a fmced march, I could reach there in a day and a half, 
and if I came back with them towards Sulainumiyeh, you could Irave 
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here in two nights’ time with the PoKtical Officer’s ear and the Ford 
vans, and drive towards Halebja, as the road is passable for twenty 
miles or so, I believe. I would then meet jon with the squadron 
at Aradikan, and we could make our way through Persia back to Iraq.” 

The Colonel thor^t for a moment. “Yes, Coogan, you can 
try that if you like,” he said. “ 1 would like to take a guide who 
can be depeuded upon, and preferably one who can speak Arabic, 
as 1 know very little Kurdish,” said Coogan. “ I don’t think there 
will be any difficulty in finding a man who can speak Arabic, Coogan, 
but there are few that can be depended upon; anyhow, 1 will ask 
McDoweU to send two of his best men around to you early tomorrow 
morning.” “ Thank you, sir.” 

After this, the little gathering broke up, and Coogan returned 
to his quarters to instruct his servant to pack his belongings in 
readiness for an early departure next day, and to make srure that 
none of his treasures were left behind, as he did not expect to return 
to Sulaimaniyeh again. He was called at sunrise, and, after a hasty 
breakfast, he set out for Midan, accompanied by his servant, who 
perched himself upon the pack horse amongst his master’s kit, and 
two Kurdish guides, one tall and dark, with heavy features and a 
pock-marked, evil-looking face, the other a short, thick-set man of 
middle age. Coogan, to his annoyance, recognized the former as a 
would-be cotton grower with whom he had had a considerable 
difference of ophucm. He had explained to him, as he seemed more 
intelligent than most of those who came for seed, the necessity for 
keeping the new variety separate from the local seed. He had gone 
into the questicm by planting properly and spacing out the seed in¬ 
stead of sowing it broadcast, only to find his advice entirely dis¬ 
regarded. Further still, this man, he felt quite sure, had prevailed 
on others who might have acted on his instructions to pay no heed 
at all to his patient explanations. StiU, there was no time to be lost, 
so Coogan accepted his guides and started on his journey. 

They rode quietly out of the town unmolested, and as they left 
it behind, Coo^m breathed more freely, as he half expected to have 
been prevented from leaving it. When they had travelled for about 
dx nffies, they came to a branch track, which led to Shahbushair, 
and the guides, who had been riding ahead, proceeded up this track, 
Coogan keeping to the main tra<d: which led to Halebja, and whidi 
he ^ew to be the right direction. Seeing that he had not followed 
them, the guides came galloping back. “Where is the Sahib going?’* 
said the tall one. “ I am going to Halebja,” said Coogan. “ Bui 
the Sahib in Sulaimaniyeh said that you wsre ^mg to Sfaarbudiak.” 
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‘‘ I don’t care what the Sahib said; I am going to Halebja.” “ Why 
are you going to Halebja ?” said the guide, who had become suspicious, 
** The people of Halebja have reported a disease in their rice erops^ 
known as sharrah, and I am going to see if it can be remedied,” said 
Coogan. This seemed to satisfy the guide, and he and his companion 
rode on without making further comment* 

In Kurdistan, stationed along the main routes at intervals of nine 
miles or so, are small coffee houses, and it is customary for all who 
travel along the road to call in for a cup of coffee, which costs but 
a few annas, and to water and feed their horses before continuing 
their journey. Coogan, wishing to lose as little time as possible, 
passed the first one, but, noticing that the guides were eyeing him in 
a curious way, and not wishing to make them suspicious, called in 
at the next; but instead of spending the usual time, which is about 
twenty minutes, he stayed about ten. This was looked upon with 
disfavour by the guides, who became sullen and surly. At 4 o’clock 
they reached a village about forty miles out of Sulaimaniyeh, which 
is looked upon as the half-way camping place between Sulaimaniyeh 
and Halebja. Here the guides dismounted and commenced un¬ 
packing their saddles. “ What are you doing?” said Coogan. We 
are staying here for the ni^t,” said the taller one, who usually 
acted as spokesman, and whom Coogan by now disliked even more 
than he had at the close of the cotton-plmting contest. ** We are 
doing nothing of the sort,” said Coogan. “Then where do you 
want to go?” said the guide. “I am going as far as Aiabikan 
toni^t.” ** Are you mad ? Arabikan is a four-hour ride hrom here, 
and it is now past 4 o’clock.” “ I know the distance, thank you,” 
said Coogan, “ and I intend to r^eh there tonight.” “ Then you 
go by yourself, for we are tired, and require food.” “ Whatsaid 
Coogan, “ are you like women, and too weak to ride the distance ? 

I thought that the Kurds prided thuDoiselves upon their strength and 
good horsemanship. I am going to Arabikan; I am not tired.” 
“ Then if you can ride the distance, we can also,” said the guide, 
somewhat ruffled, and on they went, reaching Arabikan at 8 o’clock. 
Coogan had been intent on doing so because Arabikan he knew to be 
populated by a tribe of Arabs who had settled there some sixty 
years previously, and he felt that he would be more secure there, it 
bemg customary with the Arabs to protect a traveller, no matter 
what his nationality or religion, provided that he has broken bread 
with them in their camp. 

The headman, or sheik, a hospitable old man with sharp features, 
keen black eyes, and a long flowing beard, came out of his goats’ hair 
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tent to greet them. “ Salaam allecknm sardeeM, tafoldJl estariah, 
shallnn -was ahallnn ” (The peace of Alhdi, my friends. Enter, sit 
you do-wn, and welcome). 

Coogan’s seryant took his horse, a beautifol little Arab thorou^- 
bred, p^ged it out, and gave it some tibbin, and then commenced 
to unload the pack horse. Thinking that he would never return 
to Sulaimaniyeh, Googan had taken one or two estra suits of clothes> 
and three or four pairs of boots, together with a few other things 
that he did not want to lose. The tall pock-faced goide seemed very 
interested in the unpackii^ operation, and seeing several pairs of 
boots and two suits of clothes roll out of the valise, he said, “ Does 
the Sahib take as mudi kit as this when he goes on tour ?” “ No,” 
said the boy, a local but intelligent Kurd. “ Then why is he taking 
so much now?” queried the curious one. “ I don’t know,” said the 
boy. ” I do,” said the guide, “ I heard him asking the shdk the 
way to Midan. He said that he was gomg to Halebja; why does he 
ask the way to Midan? FU tell yon. The En^h are clearing 
out, they are afraid of Mustapha Kemal’s troops; but your Sahib 
shall not go, we shall take bim and you to Karim Eattah Beg.” 

Ooogan, who vraa sittii^ on the grass nearby, overheard this 
conversation; the guide, thinking him unable to speak a word of 
Kurdish, had not troubled to lower his voice. Coogan’s fedings 
would be difficult to describe. They were a mixture of fear and 
rage. He certamly did not like the way that things were going, 
and wss quite relieved when an old woman appeared, carrying a 
copper tray laden with eggs, dates, and khabaz—a local bread. 
This was a sign that the Arabs were not hostile, and that while he 
remained with them he would probably be fairly safe, but even 
so he did not like the way in which the pock-faced goide was looking 
at him, and he had determined at the least s^ of rebeUion to shoot 
that gentleman, no matter what might happen afterwards. The 
meal finished, the two guides walked down the bank of a ureek on 
which the village was situated, and commenced to talk in undertones. 
Presently they b^an to argue, and so worked up did th^ become 
that they raised their voices, and Coogan could hear every word 
that ww being said. “ I shall take his horse and you may have the 
pack horse; the kit we shall divide,” pock-ffice was saying. ” No,” 
replied the stumpy one, “ I shall have hib horse.” 

Something had to be done. Coogan sat on his valise and watched, 
and as soon as the guide’s back was turned, he quietly slipped a 
eUp of cartridges in his rifie, cocked it, and put it beside him in readi- 
ness for use at a mommt’s notice. Presently the old Arab woman 
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who had hroaght out the tiaj of food came to collect it. She had 
in har hand some dgaiettes, and came orec to Coogan and offered 
him one, and while he was lifting it, said, “ Sahib, yonz guides are 
very bad men; yon do not know what they are saying. Yon shonld 
never have m^ for guides unless yon are able to speak thdr language. 
Take my advice and watch your guides. Sahib; they are not to be 
trusted.” Ooo^n thanked W, then, placing his rifle by his hand, 
crawled into his flea bag, feeling fearfully tired; the smaller of the 
guides had already gone to bed, and lay paralld to Oo(gan but a 
few yurds away, and was fast asleep. The tall one, seeing that 
Coogan had turned in, came and placed his blankets just behind 
Coogan’s head. Bor once in his life Coogan was thankful that the 
mosquitoes were bad, as without them he must certainly have fallen 
a^eep, and he thought that to sleep would be fataL He got np and 
went over to bis horse, gave it some more tibbin, and then, return¬ 
ing to his valise, pulled it round so that he was able to watch pock- 
faee; then, polling off his jack boots, he again got into his flea bag. 
“ The Sahib is unable to sleep toni^t,” said pock-face in Arainc. 
“ No,” he replied, “ the mosquitoes are vary bad.” 

Bor fully half an hour Coogan hiy thus, with his finger on the 
triggw, bis eyes half closed, but keeping a keen watch on the Eurd. 
At last the latter, unable to bear the vicious attacks of the mos¬ 
quitoes, pulled his long flowing sleeve over his face and fell asleep. 
After waiting for a quarter of an hour so as to make sure that the 
Kurd slept soundly, Coo^m got up and bait quietly over him, took 
his rifle, withdrew the bolt, and threw it into the creek. Beplaeing 
the rifle, he pulled on his boots again, and taking up his own rifie> 
crept over to the small stumpy guide, and pointing the rifle in his 
&ce, gave him a kick in the ribs. The Kurd sat up in a startled 
flehion, a look of amaz^ent on his face. “ Get np,” said Coogan 
quietly. ” Saddle the horses! If you make any noise I’ll shoot you 
dead, you dog.” The Kurd obeyed; he was still half stupid from 
slumber. “ Now,” said Coogan, “ ride for Halebja as hard as yon 
can; if you slacken your pace at tdl, or turn your head around, m 
blow your bnuns out.” Just as they were level with pock-face’s 
bed, he was wakened and jumped up. Hoking np his mauser, he 
saw that the bolt was missing, and when he raised his eyes again 
they looked strai^t down the barrd of Coogan’s rifle. “ If you maka 
any sound,” said Coogan, ” I’ll kill you,” and digging his spurs into 
his little Arab steed, Coogan dashed off behind the stumpy guide, 
who w^t for dear life, and hardly slackened pace until Halebja was 
in si^t. There was a hunt glow in the sky, and dawn was about to 
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break. “ We shall not be able to go into Halebja, Sahib ; they yfill 
shoot ns if we go in by ni^t. It would be better if we made for a 
Knrdi^ village nearby, and went into Balebja by daylight.” “ Then 
take yonr choice,” said Coogan, “ for I Ediall shoot yon if yon do not 
go in.” And murder was idien closer in Googan’s mind than it had 
ever been. The gnide, looking round, gathered that he was deter¬ 
mined, and rode on without another word. 

Nobody challenged them as they entered Halebja, for there 
was not a soul about. They made straight for the Magistrate’s 
house, and on reaching it were informed that he had gone on tour, 
and would not return for two or three weeks. ” Is the Police Officer 
here ?” asked Coogan. “ No,” said the farrash who had answered 
the door, “he left here three weeks ago for Bagdad.” “Take 
me to the police barracks,” said Coogan, tumiz^ to the guide. When 
they reached the barracks it was bri^t dayli^t. Halebja had 
evidently had no news of the recent events. The police sergeant 
who met them was most respectful to Coogan, and asked if he re¬ 
quired any breakffist. “ No, thank you,” replied Coogan, “ but I 
^ould like some deep; I am tired, I have ridden a long way.” The 
sergeant disappeared into one of the rooms nearby, returning again 
laden with a piUow and blankets, which he placed in the shade; 
then taking Coogan’s rifle he made ofi again. “Where are you 
going with that,” asked Coogan. “ I am going to put it in the 
armoury. Sahib; it will be safer there.” Coogan, not wishing to 
arouse suspicion, thought that it would be beat to let it go—anyhow, 
he stiU had his revolver. 

No sooner had his head touched the pillow than he was fast 
asleep, awaking about an hour afterwards with the hot sun stream¬ 
ing on his face. He sat up and stretdied himself. In the ffir comer 
of the barracks he saw the guide with a group of police all squatting 
around him; he was evidently teUing them of what had taken place 
during the former twenty-four hours, and getting an ezcdlent hearing. 
Coogan got up and walked over towards the group, intending at aU 
costs to break up the meeting before the grade had told them too much. 
The sergeant was ea 3 dng, “ Well, we shall have to detain him,” when 
an Arab fotrash from the telegraph office came in the gate. “ Inter 
el Hakim Zetrah?” (Are yon the Agricultural Officer?) he asked. 
“ Yes,” said Coo£^ The Arab then handed him an express tde- 
gram. Coogan tore it open and read, “Hit the floor zi^t smart 
when yon spot a bus, and show yourself plainly on ground aaa If 
you don’t get this by 4.80 tomorrow beat it at once as per former 
arrangement aaa Get some armed blokes horn the queen’s son for 
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eomptuoy aaa Shop idosed aaa Bos 'will atiiTe foox. Dmm fox Pol. 
Sol.” 

At first he eoiiid make neither head nox tail of it. What did 
Doim mean by a bus ? “ Get some aimed blokes from the q^aeen’s 
son,” he onderstood that easily enot^—^the qaemi ms the head 
womEua of the JaS tribe, vho was domiciled in Halebja; he woold 
make for her boose at once. Toming to the messenger, he said 
in the Temaeolar, “ Do you know where the Kbanima lives ?” for 
that is how i^e was known to the Eords. “ Yes,” replied the Arab. 
“ Take me to ha: hoose as quickly as yon cmi,” and ont th^ went 
tr^ether. The police were much too interested in what Coogan’s 
guide bad to say to notice them. On reaching the Ehanima’s house, 
which was a very large one of Persian architeetore, Coogan, leading 
the way, stumbled into what appeared to be the women’s quarters. 
He was met by a servant who conducted him out on to a balcony 
arrangement on the second fioor, tiling him to wait while he went 
to fetch the Ehanima. ’’Yon had better remain with me to act 
as interpreter, as I cannot speak much Eurdish,” sud Coogan, turning 
to the Arab. 

Presently, ont came out a weird-lookii^ creature, dressed in a 
kmg robe, with a cummerbund of brightly coloured silk intcil**'^ 
numy times around her waist; her head was swathed in a huge turban 
of purple and green, and a few black curls, obviously dyed, protruded 
horn beneath. Her &ce yr9& brightly coloured with pom^ranate 
shin, and her eyebrows were blackened. Coogan made himp elf known, 
as tiiis could be none other than the wonderful Tnianima of whom he 
had heard so much. The Political Officer from Sulaimaniyeh 
advised me to come to you. You see, I require a guard of about 
twenty men to see me safely to Midan, and he suggested that yon 
mi$ht be able to oblige me.” “ Certainly, but why do you want so 
many?” said she. “It has been reported that the hills between 
hme and Midan are full of thieves and robbers.” “ Very well,” paid 
the old woman, “ when do you want them ?” Coogan did not have 
time to reply, his ears having detected the sound of an aeroplane. 
Dunn must have meant an aeroplane—the bus was an aeroplane. 
Iieai^ out of the balcony, Coogan could see a “ Bristol P^ter ” 
m aking strai^t for Hal^ja, but Dnnn had said that it was coming 
at four, and it was not yet eight o'clock in the morning; however, 
that did not matter, it was an aeroplane. Turning to the Ars^, 
Coogan said: “ Tell her that I must make a smoke aign ^T to this 
'plana It evidmtly wishes to land, and there is no one to show it the 
landing place.” 
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He did not wait fox anj more, bat boonded down the stairs, 
taking them two at a time, and roshed to the bazaar. A glanee 
behind showed him that the Arab was mnning after him, and many 
of the Hards in the bazaar, anxious to see what aU the loss was about, 
joined in the ehase. Out into the open went Ckx^an, running 
he had never run before, and yards ahead of the others, who seemed 
to multiply rapidly. The ’plane by this time had come down quite 
low; Googan could see the pilot waving his hand. He stopped and 
waved; the ’plane almost landed, then went up again, made another 
circle and finally landed and taxied over to where Ckx^an stood. 
It stopped, but the pilot did not drat off the ermine, and the pro- 
pdler was still buzzing around. Are yon the Political OfBicer here ?” 

shouted the pilot. “ No,” Coogan shouted back. “ Where is he ?” 
“ He has left here.” Nev« mind; get up bdiind as quickly as you 
can.” said the pilot. Coogan scrambled up. There was a bsg of 
earth in the rear seat evidently put there for ballast. Go(^an had 
no sooner straddled it than the pilot opened up his engine and took 
off again, not even giving Googan time to fasten the bdt around him. 
On looking down, he saw a group of Kurds looking on in stark amaze¬ 
ment. When they were well in the air, the pilot turned his head back. 
“W^o^are you?” he shouted. “ Coogan is my name, and I am 
Agnoultural Officer. Sulaimaniyeh,” Coogan replied. “Have you 
got any paper?” yelled the pilot. “ No; only a tea rupee note.” 
'* That will do, and give me one of your cartridge dips.” Googan 
handed both over. Presently they were flyii^ over Sulaimsmiyeh, 
and Googan, on leaning over, saw a sight which thrilled him to the 
core. At each comer of the aerodrome was stationed a machine 
gun, aeroplanes semned to be everywhere; there were twenty-nine 
in all, “ Bristol Pighters,” two huge “ Vickers Vimys ” A. 9’s, and 
small scouts. The air was vibrating with the continaed purr of 
thdr engmes. One after the other they were landing, taking in 
passengers and taking off again, three or four bdng on the aerodrome 
at the same time, lib a for comer vras a huge blaze, caused by the 
Gtovemment cars ova which petool had been poured and then set 
ablaze. Around the aerodrome squatted hundreds of Kurds, in¬ 
terestedly watching the proceedings, but not daru^ to prevent or 
hinder them in any way, evidently appalled by the speotade, as 
would be many nationalities more mvilized than they. The pilot 
drded round once, then writing “ I have rescued Googan ” an the 
back of the tmi rapee note, he put it into a hmidkerdhief together 
with the dip of cartridges, whidi he used as a wd^t. Pte threw it 
over, hnding it near Golond Maya’s feet, who was standing besule 
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tiie PoHtieal Adviser and directing operations. The pilot then 
gained hei^t and flew off in the direction of Eirkok. Coogan oonld 
see vrhat appeared to he a lot of ants moving about fathoms below; 
the pQot pidled a lever, the ’plane dived ite nose down suddenly, 
lurched, and then x^ted itself. There was an esplonon somewhere 
down among the ante. “ That’s one for them to go on with,” 
shouted he, “ 1 wish that I had some more for them.” It was not 
until then that Coogan realized that he had rdeased a bomb. Eirkuk 
came into s^t. The dust was fearful; ’planes seemed to be every¬ 
where. The pilot put her head down, as it was difficult to see an 3 rtldng 
for the dust; the wheels tondhed, bounced, then stopped. The pUot 
undid hte belt, took off his gobies. “ Thank God for that, I thou^t 
that we mi^t run out of petrol any moment; I didn’t have any too 
much. I think that I have bust my undercarriage, but that is a 
detail—lucky to get down at all. I couldn’t see what I was doing.” 

Together they scrambled to the ground. Coogan thanked the pilot, 
and then stood watching the incoming ’planes laud and discharge their 
human cugo. He was awakened from his reverie by a smart slap 
on the back, and on turning round saw the smiling face of Dunn. 
“ Where did yon spring from ?” said that worthy. “ From Balebja; 
nffiny thanks iox the wire.” “ By Jove, Coogsn, I am pleased to 
see yon; we thou^t ihat yon were a goner for eertun. Jnst after 
yon left, the Cohmel got a wire from Bagdad saying that they were 
sending out ’planes to rescue the m(A. We sent three ears ont to 
try and pick you up. I don’t know how far they went, but they 
imsaad you.” “ Yes,” said Coogan, “ I took the short cut.” “ Oh! 
is that how it was ? Well, as a last hope I thou^t of sending a wire 
to Ealebja just on the off-<ffianee of yon calling in there. I put it 
in American slai^ so that the operator would not understand it.’’ 
” Well, I must say I am very grateful to you; but for that wire I 
don’t know what would have happened to me,” replied Coogan. 

Coogan fmd his feQow refi^ees were forced to remain for a week in 
Kirkuk, the Air Force having run completely out of petrol, and a fresh 
supply had to be brought up from Bagdad in a “ Vickers Vimy.” 
The Air Force did wonderful work, and lost only one ’plane, which 
crashed whilst attempting to land at Suhdmaniydi. Fortunately, 
its pilot escaped uninjnred, and the whole of the garrison at Snlai- 
maniyeh were rescued safely. 

This was the first, and will probably be the last, attmipt that will 
be made for some little time to come to improVe the cotton grown in 
Enrdistan. 
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THE IMPERIAL AGRICULTURAL 
RESEARCH CONFERENCE 

Tma first of these eonferenoes has lately been held, aad attended by 
a veiy represmtative body of men engaged in, or diieeting those 
engs^ed in, research in the vations eonnixies of the Empire. A 
nnmher of important conelnsions were amved at, whidi may have a 
far>reaehing effect npon fatnre progress, and it will r^ay ns to g^ve 
these some consideration. 

The subject of the recruitment and training of agricultural officers 
for overseas was thrashed out, and certain sU^t modifications in 
the plan now followed by the Colonial Office—devised upon the lines 
of that pursued by the Corporation—were suggested, based rqson 
actual experience, such for example as that the work done a 
student in his first year in En^and should be more oarefo% co¬ 
ordinated with that done in Trinidad in the second. To do this 
effectiveily will of course require some hind of confetenee between 
the officers engaged in the first and the second year of training. 
But it is clear tiiat matters should not be left in such a state that it 
is possible that a youzg man under trainiig may receive that training in 
two portions that are not intimatdy connected the one with the otiier. 

The position of scientific officers in agcieultural departments, and 
thdr relation to the administrative staff, was also discuffied, and it 
was proposed to distinguish a dass of “ socialist ” officers from a 
dass of “ agricoltural.” Both, however, ate equdly ooncemed in 
agriculture, and it would seem desirable to draw some happier distinc¬ 
tion between the two. A Sharply marked distinction like this wiU 
tend to prevent any crosdng of the line, thou^ this may oft«r be 
desirable, and many exedlent administrative officers have at various 
times been drawn from the specialist dass. 

It was also pointed out that the primary work of the latter officers 
was observation and mv^tigation, and it was urged that they should 
be given greater facilities for travdling, to acquaint themsdves 
better with locfd conditions, and to study at first hand the work of the 
{grioultural officers. The weak point in the equipment of this dass 
at present is the tendent^ for it to be too much of the laboratory 
and too little of the fidd. It was recommended that a pzimaiy 
requirement in thdr equipment should be a good krmwledge of 
general agriculture. Such a knowledge is a great aid to the speoiaHst 
in hu own work, and tends to keep him from making too wide escur- 
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fflODB along side lines, or giving nnpiaefeieal recommendations to the 
ordinary practical agricnltnrist. The first specialist officers employed 
in the tropics—notably Nh. Green, the entomolo^st—owed maoh 
of their sooeeffi (to whi<di is due the great extension of spedalist work 
in recent times) to the fact that they had a good knowledge of general 
agricnltnre, with its possibilities or impossibilities in relation to the 
spedal work which they were carrying out. 

Another item which was considered was the formation of bnxeaux, 
lite the easting Bnreanx of Mycology and Entomology, for the proper 
oolleetion and dissemination of information. The great lack that 
one finds, when working in the tropics at some problem that toms op, 
is that of modi of the necessary literatore in which to trace what 
has already been done towards the docidation of that problem. So 
enormoos has the bolk of scientific literatore become, espeddly of 
recent years, that this problem is one to which it is difficult to find a 
practical and economical solotion, thoi^ a central lending library 
is a concdvable proposition. Bot there is one way in which a great 
deal of assistance may be rendered to the more or less solitary workers 
in the tropics, and one which will become of greater valoe and import¬ 
ance the longer that it is porsoed, inasmuch as the older literatore 
win become obsolete. That way is the provision by centrd bodies, 
who have c ommand of all the periodical and other literatore, 
of abstracts ^ving the gist (rf all the very nomeroos articles that axe 
pnfalidied, ocmtaining information of greater or lem valoe to those 
who are working at any given sobject. Without such information 
there most be a terrible waste of work, in that the same ground will 
so oBen be gmre over again and ^ain—and osoally onnecessarily. 
A ^d abstract will at least tell the worker the msdn points of what 
is contained in the original paper, so that he will know whether he 
most, or need not, obtain possession of that article, for a time at any 
rate. Smffi abstracts we have endeavoured to supply, for the exten¬ 
sive literature upon cotton, in the pages of this Beview, and such 
abstracts are supplied with great soccess by the Bureaux of Mycology 
and Entomology. 

This subject was considered at the Conference, and while it was 
thought that in many branches of work the time had hardly arrived 
for the formation of cmitral bureaux of this kind, their establish¬ 
ment was recammended in connection with Soil Sdenee (bureau at 
Bothamsted) and Animal Nutrition (at the Bowett Institute at 
Aberdeen), while smaller ones were also soggested for Animal and 
Plant Genetics, Agrienltnral Parasitology, and Proit Production. 

Another matter of great importance that came up for oonsideia- 
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tion—one to wbidi that last dealt mth is bat a ptdimmaiy—was 
the qaestion of agiioaltazal i^eareh its^. Abaadoomg the idea 
that research stations should be chosen for geographical or political 
considerations, it was consdered that thej should be sdected in 
reference to the actual agricultural needs of the Empire, and that 
thdr work must not be considered as in anj way a substitute for the 
work of the local agricultural departments. It ^ould be work of 
wider and longer range, upon the results of which the local agricultaral 
departments, and others interested, may draw in carrying on their 
own work with ite special application to the needs of local agriculture 
and industry. This pronouncement should be a useful warning, for 
there has been a distinct tendency to a move in the other direction. 

In this coimection, attention should be drawn to a useful and 
timely paper upon “ Tropical Agricultural Besearch in the Empire, 
with Special Eeference to Cacao, Sugar Cane, Cotton, and Palms,” 
by Dr. C. A. Bsurbar, C.LE., the teacher of tropical agriculture at 
Cambridge, formerly of Madras, which has just been published by the 
Empire Marketing Board throng the Stationery Office (price Is. 6d.). 
He points out the inereasmg tendenty for tropicd departments to 
work for the ben^t of the native agriculture of the country in which 
they are, work for the agriculture of the European settlers gradually 
tending to fall into the hands of special institutes, like the Tea Be- 
seareh Ihstitate recently established in Ceylon, and like those which 
function on the laige scale in Java for sugar, etc. He jtoints out the 
estraordinary ascension of sdentffic research work in tropical agri 
culture that has taken place in the last thirty years, and the daiger 
that arises from too great specialization with too little knowledge 
of general field agriculture—this tendency may, however, correct 
itself, provided that the special officers dealing with one crop only, 
who are now being appointed, are required to study that crop in idl 
its iuspects and its relationship to the general {griculture of the country. 

While at one time the idea prevailed that diseases, for esample, 
mi^t be studied as if they were a waterti^t compartment in the 
{griculture of the crop ccmcemed, this is now tending to change in 
favour of the growing appredation of the fact that they form part 
of the genial {griculture, and may often be better d^t with by 
improvements in methods that seem at first si^t as if they had nothing 
whatever to do with the diseases. 

The propurtionately increased demand for tropical products, 
predicted twenty years ago, is now beconoing very marked, mid in 
order to meet it a more rapid increase m crop production thgn iu 
population is required. This, however, is more easily said than done. 
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especially ia view of the fact that a large part of the available 
good land is now irnder more or less of cultivation. This increased 
production which is going on, partly obtained by greater concentration 
of crops and massing of one kind together, accompanied by a properly 
worked out rotation of crops, partly by more or better manuring, and 
partly in other ways, is tending to make tropicsd cultivation as a whole 
more susceptible to disease, and this alone requires much research as to 
its causes and methods of prevention. One sometimes hears the opinion 
expressed that as time goes on le^ research may be required in connec¬ 
tion with tropical agriculture, but this is not our view, though it is 
not unlikdy that in the future research may follow lines that are as 
yet only faintly indicated, if not even totally unexpected. Some lines 
which it win have to follow in the near future are rapidly becoming 
clear; for example, research in ordinary agricultural economics is 
obviously very much required, as pointed out in the report of the 
Economics Committee of the Conference. But at the same time it is 
there pointed out that at present there is no place where the necessary 
training can be satisfactorily acquired. 

The reports of the Committee upon Eruit Preservation and 
Transport, Aninrial Nutrition, and Dairying, thou^ they contain 
much matter of importance, are of comparatively little interest to 
workers with cotton, but the reports of one or two of the other 
CKunmittees require a word or two of special comment. The Entomo¬ 
logical Ciommittee, for example, calls attention to the desirability of 
holding occasional conferences elsewhere than in London, and to the 
need of travelling fellowships in Entomology. It is also of opinion 
that more attention should be paid to the biological control of 
mseat pests—i.c., control by the encouragement (and introduction 
where necessary and feasible) of those parasitic and other insects which 
are defimtely harmful to the pests concerned. Emally, there are 
pointed out the facilities offered by the publication of the (central) 
Beview of Applied Entomology^ issued by the Bureau of Entomology, 
for the dissemination of early notice of the outbreak of injurious pests. 

The report of the Committee on Soils and Fertilizers deals with 
the desirability of a Soils Bureau to collect and collate information, 
soggestmg that at the same time it might organize soil sorv^ and 
other investigations, arrange for interchange of ofiBicers or their visits 
to other countries, and other matters. 

The whole Conference is an expression of much good and conscien¬ 
tious work, which, with the increased good fellowship due to meeting, 
travelling, working together, and visiting the great centres of agricul¬ 
tural work in ibis country, should result in great benefit to the cause 
of agriculture in the Empire, and especially in its tropical portions. 
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SECOND REPORT ON COTTON FERTILIZER 
EXPERIMENTS IN THE UNION OF 
SOUTH AFRICA 


Teb foUo^nog k a sommaiy of a report; received from Mr. Pieter 
Eoeh, the Principal Field Husbandry Officer, Departmeat of Agri- 
cnltnre, Sonth Africa. 

As the original is somewhat long, and deab in detail with a great 
amount of tecbnioal matter that is chiefly of interest in the loctd 
condition of the conntry in which the experiments were carried 
on, or to other technic^ students of similar work elsewhere, we have 
judged it better to attempt to give the principal points of the work, 
so far as it has yet gone. 

The first report (June 10, 1926), which we have not seen, dealt 
with the general plan of the es^eriments, their control, the kind and 
amount of fertilizers to be used, sdection of sites, methods of taking 
soil samples, smd the like. No result of any pickings had at that 
time come to hand. The pr^ent report deals with the first and 
second seasons of the work, which it was dedded should be continued 
for four seasons. 

The experiments, which are bdng carried on with the idd of 
various sdected farmers and others, are conducted upon small plots 
of ^ acre, arranged as follows (titles explained below): 


Super Slag Slag 2 

Super 2 Slag 2 Check 

Super 8 Check Slag 2.2 

Cheek Slag 3 Slag 2.3 


Same again. 
Same again. 
Same agaia. 


Cheek 
Book 2 
Bock 2.2 
Book 2.3 


Thus a bed of tixteen by four plots is constructed. A space of 7 
feet is cleared between the plots, and one of 15 feet between the 
seri^ of plots. The whole experiment is surrounded by cotton plants, 
at least twelve rows along the sides, and the rows continued for an 
equal distance at the ends. 
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Thd key to the fot^oii^ table is as follows: 


Saper 

Super 2 .. 
Super 3 .. 



Slag 3 
Sli% 2.2 .. 

2.3 .. 
Rock 2.2 .. 
Rock 2.3 .. 


light (s half-normal dxessii^ of superpho^hate. 
Normal dresan^ of superphosphate. 

Heavy or double nom^ diesshig of superphosphate. 

Li^t or half-normal dressing of basiG 

NotmaL 

Heavy or double normal 

Normal dressing of basic slag every alternate year. 
Normal dressing of basic dag every third year. 

Normal dress^ of rock phosphate every alternate year. 
Normal dressing of rock phosphate every third year. 


The general programme of the experiments was thus wdl 
thou^t out and arranged, and it is very unfortunate that so huge 
a number of them should be described as having faded more or less 
completely, on account usudly of drorght. Some gave no yield at 
all, others so little that the results were valueless from the point of 
view with which the e:^periments were being carried on. One farm, 
for example, gave 113 lbs. of seed cotton from 4 acres of experimmt. 
Li nearly all cases the fidds ware very uneven and patdiy. 

One of the bast results was obtained upon the Government 
Tobacco and Cotton Station at Rustenbuig. In the season 1925-26, 
the yields of the plots of acre varied very considerably according 
to the treatment received, and the following interestiag average yields 
w^ drown: 

Average Yield of Seed Oe&oa {Four 
Sapetpbosphate: Plcte) m lie. jier Axre. 


100 lbs. per acre .. 


474*0 lbs. 

200 „ „ .. 


.. 6^6 „ 

400 „ „ .. 


.. 9760 „ 

Check plots 

-• 

236*4 „ 

sc SlAgZ 

128 lbs. per acre .. 


369-2 lbs. 

256 „ „ • • 


418*0 „ 

512 „ „ 


681*2 „ 

Check x^ots 

- • 

236*4 „ 


The above figures, of course, require statistical treatment aftw, 
for instance, Ibe methods described by Yule and Engledow in this 
Review for April and July, 1926, but the results are none the less 
significant. 

In the following season, 1926-27, these experiments were repeated, 
and with rraults not unlike those of the first season. It would lead 
too far to go into detail here. The drou^t was very severe, and low 
yields were obtained, but again the application of the manures in¬ 
creased the proportionate yield very considerably. It is expected 
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that dtiring the nest few years this esperiment wOl yield very in¬ 
teresting and valnable resnlts, especially as the effect of allowing a 
year or two between dressin^^ will then be evident. 

In another 6:^eEiment whidb dimatic conditionB, though very 
unbind, allowed to come to more or less of a condnsion, the mcrease 
in yidd only amounted to a very few lbs. per acre, or even was a 
minns quantity. But as this esperiment had only had one year’s 
trid, these results may prove illusory. A third experiment, how¬ 
ever, also gave results somewhat mmilar to these, so that it remains 
to be determined whether these resnlts are really sigmfieant or not, 
or whether they were so interfered with by abnormal conditions of 
dimate that they have no significance. 

The woih m to be continued in the present season. 
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COTTON STATISTICS 

BT 

J0H3S A. TODD, ItA., BJj, 

Is the ksoe of April, 1927, we wrote: “ It seems desirable that, as 
these statistics are now becoming a i^olar series, they should be 
ammged in each a way that the same statistics appear each year as 
nearly as po^ble on the same date.” This arrangement has been 
worked ont daring the past year, and the tables as they will appear 
r^folady in fatnre y^ucs ate now as follows: 

Janaary: Consamption and Stocks. 

April: World’s Crops, with details of American and Egyptian. 

Joly; Indian Crop details and Smaller Crops. (The Corporation’s 
compilatian of Em|^ mop figoies also appears in this issue.) 

' October: Prices. 

WORLD’S CROPS, 1927^ 

Wonld^s Crops .—^The total world’s supply for the season 19^-28 
shows a substantial reduction, for the first time siruse 1921-22. 
Tbis is rmonly due to the redaction of over 5 millions in the American 
crop, but there is sJso a redaction of nearly half a million bales in 
Egyptian. The final forecast for India, however, shows an increase 
of aboat half a million, which is not likely to be much changed by the 
“ sapplementary ” figures, and the prdiminary %ares for China 
indicate an increase. 

American Crop. — The outstanding feature of the American 
statistics tins year has been the extraordinary aeearacy of the Oovem- 
ment crop forecasts. The August figare of 13,492,000 bales was 
very much less than the trade had been expecting but was still 
hntiier reduced to 12,692,000 bales on September 1. Prom then 
t31 December the montiily filgares were 12,678,000, 12,842,000, and 
12,789,000, and prraent indications point to very little alteration 
in tihe final resolt. No final estimate is available for linters, but up 
to date the figures for this year are mnning about 5| per cent, less 
than last year. Oar estimate of a million may, therefore prove to 
be a little nnder the mark. This comparatively heavy production 
of linters m rema^ble, and may be connected with the increased 
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coasnmpticai of linters for the production of ceUtilose, whidbi in 
America finds many nses in the chemical industries quite apart from 
artificial sQk. 

As will be seen from Table n., the smaller crop in 1927 was only 
partly due to reduced acreage, the average yirid bemg fdso reduced 
from 182*6 to 152*3 lbs. This was largely due to the reappearance 
of the boll weevil, which creates a very unsatisfactory position. 
The history of the last seven years may be summed up as three very 
bad weevil years (1921-28), three years of greatly reduced weevil 
damage (1924-26), and now a year of substantial damage whidi puts 
1927 just about half-way between the two extremes, the average yield 
for the seven years being 150*9 lbs. Becalling the theory published 
some time ago by Mr. J. A. Becker, of the Bureau of Agrienltural 
Economies in the D^artment of Agriculture, Washington, that 
the weevil was apparently developing a tenden<y to run in eydes, 
the question arises whether this is the beginning of another series 
of bad weevil years. Our own belief, however, is that weevil damage 
is mainly the result of the weather conditions, smd we see no reason 
to put much faith in the idea of a three years’ cycle tha%. 

EgypHom Crop .—A good deal of doubt has been thrown on the 
Egyptian statistics by Hie fact that the 1926 crop, according to the 
Alexandria General Produce Association’s figures of arrivals and 
the Government figures of acreage, apparently shows an avenge 
yidd of 4*84 kantars per feddan. As this would be the high^ 
yidd in modem times by a long way, it was at first suggested that 
the Government’s acreage figure was too small; but latteriy an 
alternative explanation has been put forward, that the arrivals 
during the 1926-27 season contained a huge quantity that had hem 
carried over up-country from the previous crop. This figure had 
been put at about 500,000 kantars, but we have recently been in¬ 
formed by the Statistical Department of the l£nistry of igdculture 
that it was a million kantars. This would make the figures for 1926 
much more credible, reducing the yidd to 4*29, but as a million 
kantars would require to be added to the 1925 crop, which was already 
record breaking at 7,965,000 kantars, it only dtifts the difficult 
hack a year earlier. The same dMcnlty arose during the seasons 
1920 to 1922, given m our Egyptian table in the issue of January, 
1925. This season the Egyptian Government have begun to puUiA 
periodical returns of the actual ginniigs which will be of great value 
in diecking sudh discrepancies in future. 
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TABLE L—THE WORLD’S COTTON CROPS, 1902 - 27 . 
Rat.tbh of 500 LBS. (apfboxihatbly). OOO’s Omutbd . 


1 

America. ^ 

Per • 

Ivdta* Egypt. 

TobO. 1 1 

1 1 

Buaaia, 

China. 

1 

Oihers 

1 

TotaL 

LtnL 

1 

LmUn. 

1902-03 1 

10,631 

196 

63 

3,367 

1,168 

342 

800 

801 ^ 

IIJSIK 

1903-04 

9,861 

195 

61 

3,161 I 

1,302 

477 

800 

751 

16,537 

1904-05 

13,438 

242 

66 

3,791 

1,263 

536 

756 

803 

20,829 

1905-06 

10,575 

230 

61 

3,416 

1,192 

604 

788 

938 

17,743 

1906-07 

13,274 

322 

60 

4934 1 

1 1,390 

759 

806 

1,027 

22,512 

1907-08 

11,107 

268 

62 

3,122 ' 

1,447 

664 

875 

950 

18,433 

1908-09 

13,242 

345 

64 

3,692 

1,150 

685 

1,000 

971 

21,085 

1909-10 

10,005 

310 

54 

4719 

, 1,000 

663 

1,419 

950 

12,066 

1910-11 

11,609 

397 

55 

3,889 

' 1,615 

879 

2 ^ 

968 

21,846 

1911-12 

15,693 

558 i 

64 

3,288 

1,485 

873 

2,662 

1,058 

25,507 

1912-13 

13,703 

610 I 

58 

4610 

4607 

892 

2,298 

1,160 

24,780 

1919-14 

14156 

639 

57 

5 , 0 ^ 

1,637 

980 

2,303 

1,287 

25,968 

1914-15 

16,135 

857 

60 

5,209 

1,298 

1,164 

2,363 

1,154 

28,180 

1915-16 

11,192 

931 

57 

3,738 

961 

‘ 1,407 

2,057 

984 

21,270 

1916-17 

11,450 

1,331 

58 

4489 

1,022 

1,110 

1,714 

1,027 

21,143 

1917-18 

11,302 

1,126 

59 

4000 

1,262 

603 

1,863 

1,086 

21,242 

1918-19 

1%040 

930 

59 

3,972 

1 964 

420 

2,203 

1,298 

21,827 

1919-20 

11,421 

608 

53 

5,796 

11,114 

274 

1,914 

1,485 

22,612 

1920-21 

13,440 

440 

64 

3,600 

11,206 

121 

1,667 

1,406 

21,880 

1921-22 

7,954 

397 

51 

4 ,^ 

, 972 

57 

1,263 

1,311 

16,439 

1922-23 

9,762 

608 

52 

5,073 j 

1,243 i 

50 

1,884 

1,500 

20,120 

1923-24 

10,140 

668 

52 

5,161 

' 1,306 

214 

1,744 

1,744 

20,977 

1924-25 

13,628 

897 

55 

6,088 

1,455 

466 

1,882 

2,065 

26,481 

1925-26 

14104 

1,115 

58 

6,250 

1,593 

715 

1,796 

2,148 

29,721 

1926-27 

17,977 

1,158 

63 

5,003 

1,727 

786 

1,483 

2,203 

30,337 

1927-28 

72,789 

1,000 

i 

55 

1 

5,480 

1,280 

860 

1,900 

2,000 

25,309 


* 400 lb. bales. Esbonates m italics. 
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TABLE IL—AMERICAN ACBEA6E, COEtOP TIELD PER ACRE, AND 

PRICER 1911 - 1027 . 




Crop {Bwmmg Bciies, 000*s), 


Average 

Price 

Season, 


\ 



(JlJi8,p&r 

Middling 



Cotton, 

Idnters, 

Total, 

Acre) 

1 (Bx Liwters), 

1 

{Pence 
per n ^,). 

1911-12 

36 p 045 

1 S ,663 

556 

16,109 

207-7 

609 

1912-13 

34283 

13,489 

602 

14,091 

190-9 

6-76 

1913-14 

37,089 

13,983 

631 

14,614 

182-0 

7-26 

1914-15 

36,832 

15,906 

832 

16,738 

209-2 

5-22 

1915-16 

31,412 

11,068 

945 

12,013 

170-3 

7-51 

1916-17 

34,985 

11,364 

1,300 

12,664 

156-6 1 

1 12-33 

1917-18 

33,841 

11,248 

1,096 

12445 

169-7 

> 21-68 

1918-19 

36,008 

11,906 

910 

12,817 

169-6 

19-73 

1919-20 

33,566 

11,326 

595 

11,921 

161-5 

25-31 

1920-21 

35,878 

13,271 

429 

13,700 

178-4 

11-89 

1921-22 

30,509 

7,978 

382 

8,360 

124-5 

11-37 

1922-23 

33,036 

9,729 

591 i 

10,320 

141-5 

1492 

1923-24 

37,123 

10,171 

640 

10,811 

130-6 

17-66 

1924-25 

41,360 

13,639 1 

868 , 

14,497 

167-6 

13-76 

1925-26 

46,053 , 

16,123 1 

1,044 ‘ 

17,167 

167-2 

10-77 

1926-27 . 

47,087 i 

17,755 

1,042 

18,977 

182-6 

8-15 

1927-28 

40,168 

72 , 739^1 

— 

— 

152-3 

— 


i I , 


* Deoexabec estimate. 


TABLE m.— EGYPTIAN AREA. CROP, YIELD, AND PRICE, 1914-27 




Area, 

Feddans, 

OOO ’ tf . 

Crop, 

Kanlars, 

(ms. 

Average 
Ttdd per 
Feddan 
{Kantars), 


Season, 

F, 0, F, Brown, 
1 Pence per lb, 

1 

Premium over 
Amerkan 
Middling 
{per Cent,), 

1914 r -15 


1,766 

6,490 


7-34 

40 

1915-16 


1,186 

4,806 


i 10-42 

39 

1916-17 


1,656 

5,111 


’ 21-56 

Scdod. 

71 

1917-18 


1,677 

1 6,308 1 

3-76 

30-97 

43 

1918-19 


1,316 

4,821 1 

3-66 

27-86 

41 

1919-20 


1,674 

5,572 1 

3*64 


139 

1920-21 


1,828 


3 -^ 


154 



1,292 

4,858 

3-76 

19-76 

74 

1922-23 



6,213 

3-45 

17-29 

16 

1923-24 


1,716 1 

6,531 

3-81 

21-55 

22 

1924-25 


1,788 

7474 


29-82 

116 

1925-26 


1,924 

7,965 

4-14 

20-05 

86 

1926-27 


1.786 

8 , 635 * 

4-84 

15-39 

88 

1927-28 


1,516 

6,400f 1 

4-24 




* Ti. OOTmmmaot’s final estimate was 7,662;190Aanian^ the difEstenoebdiig 
the aanr aveg vp-eoantry (see p. 189). 
t A. G P. ANbvembsr estimate. 
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pH 
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pH 
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pH 
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1923 . 
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leSsJ-^* '§=5^* I- i|-=3'^ 

PH* 

8 

iH 
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pH 

CO 
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1914 . 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

1S5;. Jmdujs Cbnxraz* CoTTOir CoHurrTEB. From the press oomzn.uiiiqi36 
of the sizteeath meetmg of the Committee held on December 12 ]ast» 
ire lesm that one of the chief matters touched upon by the PreskLeat^ Dr. 
CSooston, in his opening speech, was the establishment of “ ane-Taxiety zones,” 
but it was ocmeodered that this would meet with much difSoulty in many parts 
of Dkdia, though progress had been made by the introductioin of the Cotton 
T^ransport Act in some regions. 

186. Ikdiak CsifinAL Cottoit Committeb. In the Ann. Bpt. for year ended 
August 31,1927, it is stated that one of the most stiihing features of the year’s 
work is the development of research work financed by the Conunittee. Other 
featozes have been moreased attention to the improvement of cotton marketdng 
and to the checking of abuses. The Committee has also given considerable 
attention to the prevention of the introduction of foreign insect pests and diseases 
of cotton, and details connected with the enforcement of the restrictions on the 
importaiion of American cotton have occupied a considerable portion of the time of 
the Committee and of its staff. Much work has been done in oonnectioii with 
the Cotton Transport Act, the Cotton Ginning and Pressing Eactories Act, and 
the improvement of cottcm statistics. In Appendix X. an account is given of 
the progress made in the introduction of improved varieties of cotton in various 
provineeeu 

]j87. COTTOK IsTDXTSTBY IK INDIA: HzsTOBY. By M. P. Gandhi. {Indian Text. 
J., 1926, 86, 137, and 1927, 38, 63. Abstr. from Stmm. Cun. IM.^ vni., 2; 1928, 
M. 2.) A reproduction of a prize essay dealing at length with the history of the 
textile industry in India. The cotton industry existed in India as early as 
800 b.g. 


188. Maintenakob of Fubsctt of ths Ijcfboved Cottons. By B. P^asada. 
{AUodiabad: United Prov. Dpt. Agr.^ 1927. Abstr. from Exp. Sta. Bee. 57, 7, 
1927, p. 630.) The method suggest provides that improved seed from the 
research station be multiplied and rogued on seed farms and on farms of con- 
tirdiled cultivators, respectively, before turning it over to the cotton grower. 

189. Cotton-Geowikg in the Punjab, jffrom the Bpt. of ihe Dpt. of Agr. for 
the year ended 30£& June, 1926, which has recently been rec^ved, we learn that 
on the whole the cotton crop for the year was only fair, mainly due to lack of 
rain at the end of August and duiiog September, and to the shortage of oanal 
water in the latter month. The area planted to cotton (2,701,800 acres) was 
the greatest ever grown m the Punjab. The 289-P. variety of cotton is generally 
considered the most successful type yet evolved. 

During the year invesrigations were carried out iuto the life histories of Pink 
Bollworm and Spotted Boliworms {Marias insidana and E. fedria). A new 
q^emes of Earias was found near Lyallpur feeding on Corchorm (KrOanguhia, 
G. irUoculairis, and G. antuAorus, which are wild plants of the jute family. 

Besearoh work on the Jassid problem and into the habits of the Cotton 
WhiijeWee!vil{Myllo(xrfi8 7nacvlosu8) was continued by the two research students 
appointed by the Indian Central Cotton Cbmmittee. 
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190* Tbghnologigal Bbpobts on Stanbabd Indian Cottons, 1927. By A. J. 
Tameor. (Abstr. from BuU. No^ 11, T&^. 8er» 6, Xndiaa Oexitral Cotton Com¬ 
mittee^ 1927.) The present edil^n o£ Technological Beports on Standard Indian 
Cottons inclndes the results of the tests on the standard cottons of the 1926-27 
season, in addition to those of the three preceding seasons, published in BtUkUn 
No. 7, Tech. Ser. No. 3, May, 1927. Two new standard cottons, Wagad 4 and 
Wagad 8—representiag the DhoUeras crop—have now been added to the series; 
the results for these cottons are given for the seasons 1925-26 and 1926-27. 

A number of other new features have been incorporated in the present bnlletin. 
Various agrioultaral details are now given showing fox each cotton its botanical 
species, its idbktion to the commercial crop of the district, the conditions of its 
growth, its yield, and the area under cultivation. Certain fibre measurements, 
not previoudy made on the standard cottooos, have now been made on the cottons 
of the 1926-27 season; the additional characters measured are the fibre-strength, 
the fibre-wei^t, and the fibre-rigidity. A table has been included to show in 
summary form the fibre-properties of the 1926-27 cottons; although, as pointed 
out in the preface to the porevious edition, there are a number of reasons for 
preferring English units in the statement of cotton propertieB, the opportunity 
has been taken to present in this summary table the values of the fibre properties 
not only in Engj^sh units, but also in metric units, for the convenienoe of those 
who prefer the latter. Attenticai may also be directed to the fact that the 
cottons of the 1926-27 season have been spun at a bi^er speed than those of 
previous seasons, and that new methods have been introduced in the deter- 
minatian of yam twist and single thread strength and extension. In order to 
make room for the results of the tests on the 1926-27 cottons it has been found 
necessary to omit the results for the 2-Ib. samples of the 1923-24 (or 1924-25) 
cottons; the latter results have been given in the two previous editions of this 
bulletin. 

The section of the introductory note devoted to a general discussion of the 
results has been considerably expanded so as to include a discussion of (1) the 
characteristics of the standard Indian cottons; (2) the seasonal variation dis¬ 
played by these cottons; and (3) the rdation between fibre characters and Ephming 
value. 

191. Bombay Industbiss: The Cotton Mill. Edited by S. M. Butnagur. 
(Pubd. by the Indian Textile Jcunud. Price Bs. 20. Ai^tr. in J. of Text. 
zviiL, 11,1927, p. 240.) 

192^ Institutb ov Plant Industby, Indobe. (Abstr. from the Ann. Bpt. for 
year ended ZOth Jurte, 1927.) “ Planl-hreedmg Work : Collections of unit species 
of indigenous cottons have been obtained from various Departments of Agri¬ 
culture in India, and these were grown during the year under repoort, and their 
various field characters were noted. SufELcient numbers of seUed bolls weore 
obtained from each of these cultures to enable aU the species to be grown this 
season for farther study. The isolation and study of these unit species will 
form the basis for the work of classifyii^ the various spedes and vazieties of 
cotton found on the black soils. The practical bearing of such work is to be 
looked for in the possibility of isolating useful types for distribution. 

‘^Sin^e plant sdections from the isolated constituents of the Malwi mixtoie 
grown in 1925-26 were studied critically in the field, and their lint characters 
were exammed. This work is directed towards obtaining a hi^er-yiddiQg; 
eariier, and better-stapled cotton for the Central India tract. Farther seSections 
were made for cultivation and study in the coming season. 

*^Sdections were made from the mixed crops of Bani and Boseum oottonet 
and these are being studied with a view to isdating the various oonstitoeDts of 
themixtozes. 
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A ooauooteaooeii^^ has been made dnzii^ the year xmder le^ew of growing 
BampkB of Herbaoefimi and Hixsntam cottons^ leceived from different parts of 
Tndi*> and from ahcoad, nniigr both iciigated and oonditkms of coltiyatiQa. 
HidB will enable these varieties to be studied in detail, and the optimum requize- 
ments fra: their colMvatiirai in Central India will be worked out. 

“ Much valuable information was collected with regard to the root develop¬ 
ment, the relattons of the root Systran to soil character, and the influence of 
environmejital factors on growth of many of the different cottons grown on the 
plant-breeding plots.’* 

199, LABOxmiKXBral2n>ZANTBZTZLBlNni7^ ByLadyCbatteEjee. {Eoskry 

Tr. J., 1927, 84, p. 404. Abstr. from Jour, Text, Inst^ xrai., 12,1927, p. A431.) 
Beecnibes the improvements that have been made in testile factories since the 
pfuwmg of the Indian Factories Act of 1922 and the Workmen’s Compensation 
Actof 1923. Wages are paid in some cases monthly, ten or twelve days in arrears, 
and in others weekly, seven days in arrears. Workers are often housed in 
barracks, where four or flve families share one small room. In Bombay there 
is some provision made for the care of married women. The inefficiency of the 
TndiaTi worker is primarily due to lack of education. No welfare centres or 
reoEceatian are, as yet, provided. 

194. Bombay Cotxob Ajs^hual, 1926-1927, No. 8. The usual authcntatlve 
compendium of all matters relating to every branch of the Cotton Trade. It 
contams statistical tables of Crops, Exports, Imports, Prices, Stocks, Consamp- 
tion. Government Notifications, etc., and is designed to meet the requirements 
cf all who are interested in the pr^uction, distribution, and ooDSumptian of 
l&tdian cotton. 

COTTON IN THE EMPIBE^EXCLUDING INDIA). 

199. larno TxiruBB ajstd Aqbicultubal Pboducsiok m the Tbopzgs. By H. 
Ifartin Xeake. (Pubd. by W. Heffer and Sons, Ltd., Cambridge. Price 7s. 6d.} 
Thb is am impciitant book, with a wide bearing upon thefuture of agriculture in 
Hw ixapSea, and indicates a line of solution of the many difficult problems tiiat 
fie before tibte trofncai administrator and the adraitiflc agrioultuiist, a fine which 
diffexB SB many respects from those at present pnisued. The book, while not of 
the easieet to read, is one that no one interested in such matters can afford to 
neglect. The author has been so kind as to supply the following abstract: 

In trojHcal countries inhabited by primitive races, ideas r^rding ownership 
of land are foequently nebulous, but usually communal ownership m some form 
Is found. A presBore cf population on the land has not raised the question in 
anule form, aa^ prodnctfon limited to supplying local needs is met, while large 
anas imnamiu their viigm condition. To this primitive oiganimtioacrrilizatiaii, 
hy its incMsing demand for tropcal produce, and by the development of lifoes of 
eonmmmeation, has administered a rude shock. The demand is now te pro- 
dnstkm beyond the immediate local lequizementB. 

To meet these demands certain conditions are essential: security, acoess to 
Buurikwts, capital to develop the land, and labour. The provision of the two foamier 
is eiearij the function of Government. Labour, ultimately, is provided by the 
BwiigeBicnB populatiau. It is less easy to su^e^ the source of capital, mainly 
beeanse capii^ requirements are so diverse. The amount of capital to be em¬ 
ployed will depend on climatic conditions; in dry tracts, where extensive irrigation 
wcribi m JOMcesBazy, it will be large. It will also depend on the nature of the crop; 
ctcfM like cacao and coconut, taking Uxcg to mature, and crops like cane, involvmg 
heavy eipeiiditnre in preparation for the market, also involve large capital 
aspenditure. Fra ahort-season crops like coMrai, on the (Kmtraiy,zeiativety 11^ 
c«pei«J as requhred. 
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The modem demancU which can only be met by the employment of external 
capital, unfortunately but inevitably leads to land alienation, and to the foxmatiQn 
of a landless labouring community, without share in the general welfaie other 
than a fixed wage. Sound evolution would appear to indicate the desirability of 
the inclusion of labour as a member of a triple partnership, with Government 
supplying security and the means of communication, and a “ l^dlord supplying 
the capital. Where the unit of capital is large external, capital is inevitable;, but 
there exists a large field for a native landlord.” Equitable division of the 
reward, including the unearned increment ” in land values, is achieved by a land 
tax fixed at short intervals (temporary settlements), and by the “ landlord ” acting 
as agent for the disposal of the produce of the estate. The key to success lies, as 
with the metayer system of the Contment, in the active co-operation of the 
“ landlord.” Such a native ‘‘ landlord ” is to be found among the chiefis and 
sub-cbiefis, and the organization is an evolutionary development of the tribal 
system. In the author’s view such a system is more suited to meet the process 
of intense development now in being than a system of small holdings, which 
requires co-operative organization for the provision of capital. 

But if development is to take place on these lines, the “ landlord ” class, which 
hardly exists at the present time, must be educated to serve its function, and the 
provision of two distinct types of education is necessary: the first to train that 
section of the native community which occupies the position of tenant, and earns 
its living by labour in the field, in the art of modem agricultural practice, the 
second to educate the smaller, but more respozmble, section in the higher principles 
of agriculture, including in that term the correct employment of capital and the 
requirements of markets. 

196. TaOFIGAL AOBlGULTURAti ReSSASGH IN THE EMFIBE, WITH SpECUAXi BeEEB- 
ENGS TO Cacao, Sugab Cane, Cotton, and Palms. By Dr. 0. A. Barber. 
(Pubd. by H.M. Stationeiy Office. Plice Is. 6d.) This is a carefully thought out 
article upon a subject that is of daily increasing importance, and will repay study. 
Dr. Barber begins by pointing out that indigenous agriculture in various parts of 
the tropics still shows many of the stages through which such agriculture has 
probably passed before reaching such a condition as is shown, for example, in 
parts of India. Gdie problem of assisting it varies with the stage of progress 
reached. European agriculture in the tropics, on the other hand, exhibits an 
almost completely different set of problems, the solution of which need not 
necessarily be of great advantage to general agriculture in the bulk of the country 
concerned. Of recent years the solution of these problems is coming moro and 
more to be handed over to special departments, kept up by the planters themselves, 
as was first done in Java and Hawaii. 

Dr. Barber then points out the wide significance of agriculture” in the 
tropics, describes what is meant by research, warns people against an equip¬ 
ment that is too purely of “ laboratory ” type without sufficient field ex¬ 
perience, and goes on to consider the great increase now being shown in the demand 
for tropical products (a subject de^t with above on p. 16). He then states 
his agreement with the idea that is now gaining ground of ” one-crop specialists,” 
and goes on to deal with four selected crops, of which cotton is one. He next 
passes to the specialized knowledge requir^ and the various problems con¬ 
nected with diseases, breeding of improved varieties, and the like, that lie before 
the investigator. The pampffiet will repay careful study. 

X97. ASIA: Cypbus. GoUm Cidt^tion, (Abstr. from the Ann. of the, 
Dir, of Agr,for ihe Tear 1926, p. 6; recently received.) The cultivation and pro¬ 
duction of cotton have been considerably increased. The weather was favourable 
for the crop, and owing to the precautions taken against the Gotton Boll- 
wonn considerably less damage was caused by this insect. It is hoped in a 



178 THE BMPEBE COTTON QBOWING EBYIEW 


shorl} time^ by coaianiied attacks on to xid the Island of this pest, wbicb has 
caused sack enozinons jSnancial loss in Egypt and elsefwhere. 

The followizig new variefdes of cotton were experimented 'with at Peodiyolia, 
near Lamaca, -with good resnlts: Hartsville, Allen’s Long Staple, Sunbeam, 
Bzo'wn, Webber, Bniango, Triumph, Lone Star; the best varieties, however, were 
found to be Triumph, Webber, and Brown. 

198. Cotton, (Abstr. from the Cyprus Ayr, Jnh, xxii., 4, 1927, p. 122.) In 
Febmaiy, 1927, samples of cotton were sent by the Agricultural Department to 
the Empire Cotton Growing Corporation for spinning tests. The samples were 
submitted to spinners, and the report received upon the trials is to the effect that 
“ all the Cyprus samples are good and usable cottons.” The varieties submitted 
for test were Sunbeam, HartsviUe, Allen’s Long Staple, Idalion, Webber, Brown* 
and Triumph. 

199* AFRICA; Gold Coast Colosty. Cotton Cultivation, "By C. H. Knowles. 
(Abstr. from Man, Guar, Comh, Special Br. West Afr. Kumber, November 24, 
1927, p. 12.) Cotton-growing has alwa3rs been an indnstry in the Gold Coast, and 
spinning and weaving are still carried on in many localities. Special encourage¬ 
ment was given to cotton-growing by the Government and by the Brirish Cotton 
Growing Association many years ago, but it has never amounted to an industry 
of any extent. In Briti^ Togoland for the last three years there has been an 
encouraging development, which is being fostered. A scheme has recently been 
inaugurated for the development of cotton-growing in the Northern Territories, 
where at present the people have no export indnstiy, owing principally to lack of 
cheap transxK>rt facilities. Cotton, however, of a suitable kind is able to bear the 
cost of loixy transport to the raOway at Kuznaai. 

As in other parts of the Gold Coast, the people in the Northern Territories 
have always grown patches of cotton, hence the development of the industzy does 
not involve learning to cultivate a new crop. New seed of an improved strain has 
been introduced, and a ginnery provided for at Tamale, the headquarters of the 
Ncrthesm Territories. The people have taken up the matter with enthusiasm. 
There axe certain difficulties to be ovezuome, but there seems no reason why in 
comae time cotton-growing should not be a well-established industry over con¬ 
siderable stretches of the Northern Territories. 

200. Nzoebia. Cotton Prospects, (Abstr. from the Half-yearly Hpt, to the 
Sept, do, 1927, recently received from the Director of Agriculture.) Northern 
Pronnee^: American Cotton, —^Weather conditions on the whole have been 
distinctly favourable this season, but it is believed that owing to low prices o'nfl 
last season’s short food crops, there will be a reduction in the cotton acreage. 
A notable exception, however, is Southern Slatrina, where apparently little 
or no reduction has been made. It is estimated that some 28,000 bales will be 
ivoduced in the Northern Provinces tbfg season. 

Southern ProHnces: A afire Cotton, —La the Oyo Province there been a 
reduction in the area planted to cotton this season, but in other parts there 
appears to be no change. 

^1. 7Ae GoremmenVs H^e in Trt^cal Ayrieuliure: Supervision and Guidance 
M the Native Farmer. By O. T. Faulkner, Dir. of Agriculture, Nigeria. (Abstr. 
TOm Man, Guar, Comh, Special Br. West Afr. Number, Nov. 24, 1927, p. 19.) 
An mteesting description of the activities of the Agricultural Department. In 
mfernng to cotton, the reasons are given for the ne^ect of American cotton by 
ttm nativ^. Efforts have been made to find a superior strain of native cotton 
whichjBnll be suitable for export^ and possibly more resistant to disease than 
the arainaxy native cotton. It is believed that success has been achieved in 
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this work, and that a satisfactory cotton has been bred. This will betrapidly 
multiplied, and there is reason to hope that in a few years a considerable escort 
trade will be built np. 

202. Ishan CoUons, (Abstr. from the Half-yearly Bpt to ike 8e^U 30, 1927, 
recently received from the Director of A^cnltnre.) In the cnrrent season 
(1927-28) efforts are being made to multiply to the masimnm possible extent 
the seed of the two strains of improved indigenous cotton “ Improved Ishan A ” 
and ‘‘ Improved Ishan B.’’ The area planted with the two varieties is approxi¬ 
mately 1,336 acres, and np to date they have done very well and are exceptionally 
free from disease of all kinds. It is hoped that some 360 bales of lint will be 
obtained, and well over 100 tons of seed fit for sowing. The Department propose 
to enconrage economy in the use of the seed by selling it instead of giving it 
away like the ordinary seed. 

208. Nvasaland. (Abstr. from East Afr,, vol. iv., 171, 1927, p. 509.) A 
report from Barclays Bank is to the effect that an optimistio feeling prevails 
in regard to coming months. Natives are said to be taking a greater interest 
in cotton, as a restdt of the fixing of prices by the British Cotton Growing Asso¬ 
ciation, and it is hoped that the native acreage will be increased next season. 

204. Gatton Caltivation. (Abstr. from the Ann. Bpt. of ike Dpt. of Agr.^ 1926, 
recently received.) The native cotton crop was 2,197 tons of seed co^^on in 
1926 as compared with 2.909 tons in 1925. Although this reduction in ouiput 
is disappointing, the production for 1926 is a laige increase over the native cotton 
crop of any previous year with the exception of 1925. 

Continued progress has been made by the officers of the Empire (^tton 
Growing Corporation stationed in the country in their trial of strains and varieties 
of cotton, and in their experimental work with rotation crops. Seed of the 
promising new varieiy “ Over the Top ” has been multiplied, and arrangements 
made for ten bulk observation plots scattered throughout the country from 
Fort Jameson southwards. An important feature of the activities of the Cor¬ 
poration’s staff during the year has been the development of an experimental 
station at Port Herald, where cotton and rotation crops are being grown under 
conditions comparable with those prevailing on the Lower Biver—^the section of 
the country where the bulk of the European and native-grown cotton is now 
produced. 

During the year the Cotton Leaf Boiler {Eylepta derogata, F.) and the Black 
Leaf Beetle (Syagrus morio, Har.) were reported as doing considerable damage 
in the Chiromo district. Confinnation of the identification of the Pink Boll- 
worm {Platyedra gossypidla^ Saund.) found in the North Nyasa district was 
received from the Imperial Bureau of Entomology. 

205. Nouthebn Rhodesia. Cotton Experiments. (Abstr. from the Bpt. of ike 
Dpt. of Agr.f 1926, recently received.) In the Experimental (jrardens at Chilanga 
cotton grown on ridged plots under irrigation gave better yields than when 
planted on the flat. Jassid caused a good deal of trouble on the experimental 
plots, the only variety showing a high degree of resistance being Cambodia. 

206. PossibUUtes and PrMema of Settlement in Northern Bhodesia. III. By 
F. Melland. (Abstr. from East Afr., vol. iv., 171, 1927, p. 493.) Cotton. —An 
experiment station has now been established at Mazabul^, and it is hoped that 
within a few years a cotton of good staple and sufficiently resistant to local 
troubles will be evolved, which may be grown with a fair amount of confidence 
during the majority of years. This will provide a genuine rotation crop with 
maize, the difference that a remunerative rotation crop would make being 
incalculable. 
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207. SoiprBQBB37 Bhodbsxa. Cotton CuUwation, (Abstr. from the Bhod, Agn 
xxiv., 11, 1927, p. 1128.) In Southern Ehodesia cotton will probably be 

planted this season as a rotaidonal crop with maize, the excellent lesnlts obtained 
from previous plantings amply justifying such a course. That cotton can be 
grown snccessfally in certain parts of the Colony has been fully proved, but 
operations must of necessity be restricted until snch time as suitable seed is 
available. There is every reason to believe that before long the plant breeders 
at Catooma will succeed in propagating a variety which will meet the country's 
requirem^ts, and when that thne arrives cotton will no doubt occupy a promi¬ 
nent place in the list of crops grown in the Colony- A limited quantity of se^ 
obtained from the Union of South Africa is being distributed to farmers this 
season, but, as pointed out by Mr. Cameron, no guarantee can be given that it 
is resistant to jassid attack. 

208. SiSBBA Lsoiins. Cotton Cvltivation, (Abstr. from Ann, Rpt, of the I/xnds 
and Foresie Dpt., 1926.) fVom this Report, recently received, we learn that 
the results of the trials with Allen's Long Staple Cotton proved disappointing. 
Propaganda to encourage more extensive cultivation of the crop was therefore 
modified this year until farther experimental work with this and other varieties 
had been carried oat. 

In manuring eiqkerimenta at Bmkolo, much the best result, though only at 
the rate of 289 lb. of seed cotton per acre, was obtained from the plot treated 
with complete manure and lime. 

209. Field Husbaebby m Soxrm Apbzca. By Pieter Koch. (Abstr. from the 

Sun and Agr, J, of 8 , A/r., Kov,, 1927, p. 1077.) Mr. Koch states 

tbat although the quality of South African cotton is on the whole saperior to 
that of American cotton, there is urgent need for better field husbandly, since until 
the acre yield is increased, the industiy cazmot make the progress anticipated. 
Much is being done to cope with several serious insect pests afiecting the cotton 
plant. Mark^ progress has been made with the jassid insect, and it is expected 
that in the near fniure this trouble will largely be overcome. No preventive has 
yi»b been found for the more serious Sudan bollworm. The sdection and breeding 
work which has been in progress at the Rustenburg Experiment Station for the 
past six years is progressing satisfactorily. The scheme of sdecting cotton 
growers for multiplying the Government-bred seed has been in operation, with 
good results. Dazing the past season, owing to the serious drought, the cotton 
breeding work sufiTer^ considerably b^h at the Rostenbuig and the Barberton 
Experiment Stations. The assistance given by the Empire Cotton Growing Ckir- 
pocathmsmee 1924 is being continuedU and as aresolt of a visit from the Director, 
Sir James Currie, the research work is being still farther extended. The hdip so 
read% given is cl great advantage to the cotton industry in South Africa. The 
rations between the Department of Agriculture and the Corporation are most 
cordial, and the spirit of co-operation from both sides is all that can be desired. 

210. The Co&oA Situation in SoiUh Africa, Some Factors affecting the Market. 
By A. R. Pollen. (Abstr. from The Sun and Agr, Jour, of 8, Afr,, October, 1927, 
p. 988.) A discussion of the way in which the American crop influences the 
cotton market, sez&ding prices up and down—a matter which can only be remedied 
by growing more cotton in other countries. 

211. Cotton Progress and Prospects, The Orange Biter Cotton Lands, (Abstr. 
£mm the Sun and Agr, J, of S, A/r., November, 1927, p. 1049.) La an interview 
given to the Sun and Agr, J, of 8, Afr, Mr. Ingram states that the finest cotton 
he has seen in South Africa comes &om the country lying along the lower reaches 
of the Orange River from Upington to Kakamas. It is grown on the rich alluvial 
soil of the river, and gives a beautiful white staple of hrom ly^ to IJ inches in 
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length. The whole area seezDS to be surprisingly free from the ravages of insect 
pests, which gives to the Orange Biver cotton a characteristic all its own, and 
makes it far superior to cotton grown in other parts of the Union. 

212. SuDAiir. Agricultural Beaeach. {Bxbc. horn Bpt<m the FiimnceSfAdminis- 
tratum and CcndUion of ike Sudan in 1926, p. 36 [Cmd. 2991].) “ Agricultural 
research should perhaps be mentioned in connection with the Government's com¬ 
mercial enterprises, as its results may have a very important bearing on their 
success. Progress has been made during 1926 with the Government's programme 
at the Gezira Research Pann near Wad Medani, and the plant-breeding establish¬ 
ment at Shambat. The Sudan Plantaiions Syndicate and the Empire Cotton 
Growing Corporation are giving financial assistance to this work. It will be the 
Government’s policy to devote a proportion of its revenue from the Gezira project 
to research work of this kind.” 

218. Cktira Irrigation Scheme: Blue Nile Province, (Abstr. from MnMy BpU 
iset/ted by ihe Goml, Intdl. Branch, Cent, Boon, Boa^, Sudan, 3^di., 1, 1928, 
p. 10.) The cotton crop continues to look exceptionally good. Eformally at this 
time of the year (December) it receives a severe check, but this season, owing to 
favourable climatic conditions, it has continued to grow except on really poor 
land. Picking has begun, but generally the crop is about a fortnight later than 
it was last season. This is partly due to late rains which have produced a plant 
with more vegetative growth than usual. A crop of 4 kantars a feddan would 
now be a conservative estimate, and certain areas near Hag Abdulla are expected 
to produce much more than this. 

214. Gezira Reeearch Farm. (Extr. from Bpt, on ike Finances, Administration, 
and Condition of the Sudan in 1926, p. 62. Pubd. 1927. Gmd. 2991.) “ The 
Gezira Research Farm has been extended by the addition of 80 feddans. The 
experiments in general have been the same as in the previous season, but the 
increased area has allowed further replication of plots, and has facilitated the 
fallowing of areas and the sowing of cotton in blocks. In the mam the results of 
experiments in previous seasons have been confirmed. This is particulaxly so 
in the case of improvement of yields by feeding stock on the land and by the use 
of nitrc^enous manures. The benefit of a change of seed was further demonstrated 
by the resulting strong healthy seedlings, which showed good powers of resistance 
to Blackarm Section. In this connection seed introduced from Tokar was 
partioularly successful. A practical application of this result will be made in the 
season 1927-28, when a large area of the Gezira will be sown with Tokar seed 
selected from the present season’s crop.” 

215. Bailways, (Abstr. from Bpt. on the Finances, Administration, and Condition 
of ihe Sudan in 1926, p. 56. Pubd. 1927. Cmd. 2991.) The extension of the 
railway from Eassala to Gedaref was commenced on the 14th December. The 
orders for the necessary permanent way material, rolling-stock, etc., required 
were placed in England. The extension of the railway necesritates the construction 
of a sted girder bridge 1,100 feet long over the River Atbara at Abu Deleig. It 
is hoped to complete the bridge by June, 1928; in the meantime^ however, in order 
to permit work on railhead to be continued next winter, a temporary bridge will 
be bunt. It is expected that the line will reach Gedaref before the end of 1928. 

Two survey parties are conductiDg surveys of possible railway routes in the 
Nuba Mountains Province between Rahad and Talodi. 

216* Tran^rt, (Ahair.irom Bpt, on ihe Fi7iances,Administraiio», and Condition 
cf ihe Sudan in 19^, pp. 45 asid 56, Pubd. 1927. Gmd. 2991.) Dozing the last 
three years road devdopment in the Southern Provinces has increased at a great 
pace. Thousands of miles of road have been opened to motor traffic in the dzy 
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weather, and there axe, at present, about 1,300 motor-cars (including lonjes) in 
use in the Sudan. 

The mechanical transport service on the Kejaf-Aba road has been maintained- 
Eight new Thomycroffc six-wheel lorries vrith two-wheel trailers have been sent 
up to replace old lorries, and have worked satisfactorily. Owing to the contem¬ 
plated move £rom Eejaf to Juba, the provision of proper workshop facilities, 
offices, etc., for this branch has been delayed, but now that the move has been 
definitely decided upon the construction of the necessary buildings he put 

in hand. A new mechanical transport service running on the Tonga-Talodi road 
was inaugurated in December in order to bring out cotton, etc., from the interior 
of the Kuba Mountains Province to the river, and to transport the material for 
the new ghming factories for Talodi and Eladugli. The fleet consists of ten 
Thomycroft lorries and trailers similar to those supplied for the Rcjaf-Aba road, 
a 100-h.p. ** Hatfai ” tractor with trailers, and two Ford lorries. 

In the experimental section various types of vehicles have been tested as to 
their capabilities for work in this country. Half-track lorries have not proved 
a success, and a much improved design is necessary before vehicles so fitted can 
be r^arded as having any degree of reliability. It is clear that such vehides 
must be derigned as a whole—it seems that it is not feasible to design track 
mechanism as an accessory to be fitted to standard lorries. The conclusion arrived 
at as a result of the tests is that, of the types of vehicles now available, the six- 
wheel lorry appears to be the most suitable for use in this country, and, as in¬ 
dicated al^ve, the six-wheel Thomycroft lorries which have been obtained have 
proved very satisfactory. 

Experiments with cars fitted with a charcoal gas producer have been con¬ 
tinued daring the year with encouraging results. (C/. vol. iv., pp. 293-4.) 

217. TanUAJmsA. Cotton. (Abstr. from the Rpt. of the Dpt, of Agr. for the 
year ending March 31, 1927.) For the improvement of cotton in the Mwanza, 
Tabora, and Bukoba Provinces, it has now been possible to eliminate completely 
the old seed, and replace it by the stocks of seed multiplied from the variety 
impcMrted from Uganda. The quantify of beed thus supplied and sown for the 
1927 crop reached 675 tons. 

In the Bufiji district, in co-operation with non-native planters, the best of the 
strains dt cotton ol the local seed-stocks, selected by the Cotton Specialist of the 
Empiie Cotton Growing Corporation, was multipli^ for distribution to growers. 
This selection is designated by the letter M.*’ The latest reports from the liut 
from this strain, howevear, show that it has not maintained its superiority over the 
first qualify lint from the ordinary district seed, and it will be allowed to go hack 
into the district stocks. Notwithstanding the necessity for abandoning this 
original]^ multiplied most promidng strain—a contingency which was provided 
against, at the suggestion of the Cotton Specialist^ by mamtamhig the propagation 
and purity of the remaining promismg selections—^the work is bring pursued. 
One of the lemaming strains, Mp. 9/2, has shown the most promishig permanent 
cbaracteristiosin the last two years, andshould the report from the Empire Cotton 
Growing Coeporation on the quality of its lint be favourable, the ready means of 
mritiplksatioii that exist will be used rapidly and folly. 

Under the head of Marketing Improvement and Extension, it Is stated that 
the ootton market (as distinguished ihom cotton auction market) system was in 
operatian in the Mwanza Provinee, and the Morogoro and Lindi areas. Tbja 
open and oontinuously competitive system has now been shown to be well adapted 
a^ easy of applicataon in areas ^ large production, and will gradually be 
extmded to other areas as production and competition in these increase. The 
auction market lystem, with daily driiveries, was continued as before for the 
areas of small pioductiou. 
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818. Tanganyika Territory, A report received from H.M. Eastern African 
Dependencies Trade and Information Office on crop conditions in the Tenitoiy 
to the end of Jannaiy, stated that in most of the districts there had been an 
increased demand for cotton seed, but that good rains were badly needed. 

219. UoAiirDA. (Abstr. from East Afr,, vol. iv., 171,1927, p. 609.) An average 
yield of cotton is expected, but the opinion is expressed t^t next season should 
witness an increase in production. 

220. The Buganda Baw Cotton Buying Association, (Abstr. from East Afr,^ 
voL iv., 177, 1928, p. 709.) The Association originated from the meeting of 
a few Buganda Province ginners to evolve a scheme to eliminate excessive com¬ 
petition for cotton, and to reduce the overhead charges on the industry. The 
objects of the Association are as follows: (a) To establish co-operation amongst 
ginners in the Uganda Protectorate, and more especially in the Buganda Province; 
(b) to secure joint action amongst ginners in the dealing in and distribution of 
raw cotton and cotton seed, and the transport of raw cotton, lint cotton, and 
cotton seed; (c) to take such acMon as the Association may consider necessary 
or advisable for the preservation and improvement of the quality of Uganda 
cotton; (d) to secure a reduction of the overhead expenses of the ginning industry 
by the elimination of unnecessary charges; (e) to encourage growers of cotton 
by ensuring them a fair return for th^ produce, and at the same time to ensure 
a fair profit to the ginning industry; and (/) to establish and enforce rules and 
regulations and by-laws for the adequate fulfilment of such objects. 

221. N, 17 Cotton, (Abstr. from a report received from H.M. Eastern African 
Dependencies Trade and Information Office, February 20,1928.) Seed from this 
variety is to be distributed for planting throughout the l^orthem Provinces in 
1928. The whole of Busoga District, practically the whole of the Teso and 
Lango Districts, and some counties of Bugwere District, Eastern Province, will 
be under N.17 this year, whilst the introduction of this strain into the Buruli 
Gouniy of Mengo District is under consideration. 

222. Cotton Prospects, The latest report from the Dpt. of Agr. is to the efiect 
that the crop prospects in most of the districts are promising. 

228. Cotton Prospects, (Abstr. from Epf. on the Trade and Commerce of East 
Africa^ 1926-27 (C. Kemp), recently received from the Dept, of Overseas Trade.) 
There was at one time considerable apprehension as to the possibility that lower 
cotton prices might result in decreased acreage, but so far as can be gathered the 
very heavy fall in the market for raw cotton during the past two years has not been 
responsible for any appreciable reduction in planting, and present mdioatians 
are that the acreage under cotton in 1927-28 be hffiy up to that of the past 
two years, and possibly slightly increased. 

224. Transport of Cotton, (Abstr. from East Afr,^ iv., 177, 1928, p. 717.) A 
petition presented to the Uganda Government by cotton gnmers, merchants, and 
middlemen of the Eastern Province protests against the new regulation per¬ 
mitting the transport of seed cotton by buyers. One striking objection cited 
by the peritioneES is that the new rule will necessitate the purchase of 125 motor 
lorries by the ginneries, which number about twenty-five in the Province at an 
esrimated total cost of £26,000. 

2^. EniroATionAL Needs in West Apbioa: an Aobicultdbal View. By 
G- Howard Jones. (Beprinted from The Jour, of the Afr. 8oc., July, 1927.) It 
is pcnnted out that, as in other tropical countries, the end of the days of cheap 
success by inefficient men with inferior products is in sights and a more highly 
educated type of agriculturist is becoming necessary. The problem is then 
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considered from an educationist's point of view, and it is suggested that thorough 
reeeaioh Is needed along various lines in order to evolve the system of education 
best suited to the people. 

826. AUSTRALIA. We have recently received from the Dept, of Overseas 
Trade a copy of the RpU on the Econ^ und Coml* Situcttion of Australia, to Jv.7ie, 
1927, by R. W. Dalton. It is stated under the heading of “ Cotton ” that con¬ 
siderable interest has recently been shovm in cotton-growing mainly as a result 
of the encouragement of the industry by the fixed advance of 5|d. per lb. for 
seed cotton of good quality, and by the action of the Australian Cotton Growing 
Association in establishing modem gmning plants at convenient points. 

887. QtrsssrSLAND. Cotton, (Abstr. from the Ann, Rjpi, of Dpt, of Agr, and 
Stock for ffte year 1926-1927.) jEVom the report of Mr. Wells, the Cotton Specialist, 
we learn that the transitional stage in the development of cotton-growing in 
Queensland has now been entered. Last season was the terminating one under 
the system of Govemment guaranteed advances. The marketing arrangements 
are now controlled by a Pool Board which is responsible for the handling of the 
crop on its raU delivery, and its financing and disposal. The work of seed cotton 
and lint grading, and tlxe maintenance and supply of pure seed, is peifonned by 
the Department. The present season marks the inauguration of a system of 
Commonwealth bounties on seed cottcm and on cotton yam manufactured in 
Australia. 

During the year under review the most extreme combination of climatic 
conditions was experienced since the revival of the cotton industiy in Queensland 
in 1919, and cotton-growing was subjected to a fairly severe test as to its culti¬ 
vable suitability in the inland r^ons under heavy rainfall conditions. Results 
indicate, as a whole, that cotton can be grown with profit in these areas. 

The past season has also experienced a series of attadks, of varying degrees 
of importaace, from the foUo^ring insects: Cutworms, Com Ear Worm, Pink 
Bolhrorni, Hjarlequin Bug, Cotton Stainers, and False Stainens. 

Satisfactory field and laboratory work was carried out at the Callide Cotton 
Reseazoh Station, notwithstanding the weather vagaries. From bulk plantings, 
despite dryness at oriiioal stages in development, returns varying from 925 to 
1,47S lb. of seed cotton per acre were received. The condition of the present 
season’s plots indicates that yields ranging &om 703 to 1,708 Ib. of seed cotton 
per acre, with most of the early-planted plots ranging round 1,000 lb., are in 
prospect. Pore-seed propagation was also continued with satisfactory results. 
The hulk selected ” breeding plot again produced a good crop averaging per 
acre 1,224 Ib. of seed cotton. 

888. Cotton Crop Proapeets, (Abstr. from Queens, Agr, JnL, xrviii., 5, 1927, 
p. 456.) The Minister for Agriculture and Stock, Mr. W. Forgan Smith, recently 
inloomed the Press that from zeportB which had been received from the Depart¬ 
ment field officers, it appeared that the planting conditions over the whole of 
the Cotton Belt were the best that had been experienced in recent years. Not 
only had excrilent rains fallen, but the standard of the preparation of the seed 
bed was a decided improvement over that of recent seasons. The experiences 
of growers, in nearly every district during the past seasons, have demonslxated 
conclusively that early prepared seed beds axe of marked advantage in obtaining 
an early planting* It aim has been demonstrated that easfy planted crops 
afforda better insurance of obtaining larger yields. These facts axeimpressiog the 
growers more forcibly each season, and tl^ past winter has semi most of tliAm 
endeavouring to prepare their land at the earliest opportuni^. 

888. Coftoa-Gmiring in QusensUind. Pt, L By W- G. Wells- (Abstr. from 
Queens, Agr, Jour., xxviii., 5,1927, p. 459.) A detailed account given under the 
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folloTmig headings: dimate; Bainfall; Soils, suitable and unsuitable; Size of 
cotton areas; Farm equipment; Preparation of the seed-bed; Depth and number 
of ploughings; Planting methods; Spacing; Thinning; Picking methods: For- 
warding cotton to ginneries; Grading; Ginning; Marketing; P^ Seed supply; 
One-variety cotton-growuig. 

230. Fui: CoUon in Fiji, By B. B. Anson. (Abstr. from Trop, AgricvUure, iv., 
12,1927, p. 223.) Deals with the establishing of the industry in the Islands. 

281. Cotton CvUimtion, (Abstr. from the Ann, Bpf. for 1926, recently received.) 
Owing to the unfavourable market for Sea Island cotton, the area planted was 
not as great as it would otherwise have been, and the Government took steps 
to discourage over-production by not proceeding with the proposed establishment 
of ginneries on the Ba Coast and on Vanualevu. The Sigatoka ginnery of three 
units was completed in January, 1927, after many delays resulting from the labour 
strike in England. Additional storage space was provided at the Lautoka 
ginneiy, but even so congestion occurred, and at times ginning did not keep pace 
with seed cotton deliveries, some of which had to be refused admission temporarily. 
In spite of the dry season the crop turned out wdl, and proved a great boon to 
those Indians who had lost their maize and rice from drought. 

The event of importance was the establishment of an Experimental Station 
on the Sigatoka river for testing improved strains of Sea Island cotton, and for 
testing other varieties lihat may eventually pay better than Sea Iriand. Experi¬ 
ments were also inaugurated to test the properties of Izal ’’ as a seed disinfectant 
against B. maliacearum. 

Transport: The difficulties in traiisporting cotton are gradually being over¬ 
come by the Indian community converting old Ford cars into lorries. There were 
at one time during the rush some twenty lorries on the roads. Some Indians have 
been enterprising enough to invest in two-ton lorries. The above is rather a 
remarkable development, for when the cotton industry was started there was only 
one 1-ton lorry in the whole of the cotton zone. Incidentally, it has been the 
means of transporting other kinds of produce, and of opening up feeder roads 
and tracks to the foothills. 

The local shipping companies granted special rates for seed cotton, the cut 
in freight bemg nearly equal to a 50 per cent, reduction, which considerably eased 
the position for the growers along the Ba coast and Ba district. 

282. West Indies: Cotton in Grenada, From the Grenada Handbook, 1927, a 
copy of which has recently been received, we quote the following: “ Cotton (Marie 
Galante) is at present only grown in the principal island in small quantities, but 
owing to good prices planting of this crop is again increasing. It continues to be 
the staple of Caniacou, where the present condition of the cotton market and the 
settlement by Government of a peasant proprietary, combined with the resxunp- 
tion of cultivation of some of the more important estates, should tend to increase 
the output.’* 

288. Beport on Devdopment of Agriculture in the Leeward and Windvsard Islands 
and Barbados, By H. 0. Sampson. (Pubd. by H.M. Stationery Office, 1927. 
Price 6d. net.) Deals among other matters with the cotton-growing industry in 
the Islands. The following suggestions are made: (1) That the date for the 
removal and destruction of the old cotton crop in Nevis should be made con¬ 
siderably earlier, in order to afford pro^tion from Piuk BoHworm to St. Eitts, 
where the cotton crop matures much later. (Owing to the close proximify of the 
Islands, it is considered possible that the Pink BoUworm is blown over from the 
old crop in Nevis to the ripening crop of St. Kitts.) 

(2) That seed adeddaa work on cotton be concentrated at one centre for the 
Leeward Islands, and that the testing out of selected seed and the multiplying of 
suitable iypes be left to the local agricultural officer in eadi Island. 
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(3) That varieties of long-staple Upland cotton be tried in Barbados with a 
view to obtaining a short season heavy yielding type» which will leave a longer 
dose season for the control of Pink Bollworm. 

284. St, Tiiicent, A note received from the Agricultural Superintendent, on the 
cotton crop for the quarter ended December 31, is to the efEect that the area 
planted under Sea Island cotton for the season 1927-28 is 3,363 acres, and under 
Maiie GaJante cotton 994 acres. In some fields of Sea Island cotton weeding 
operations were neglected during the early part of the season, with the result that 
the cotton plants did not make particnlarly good growth. During October and 
Xovember heavy rains were experienced, and cotton bolls were in places heavily 
attacked by soft rot (Phytopihora), Towards the end of the year stainers 
{Dysdereus) appeared in places, but were not responsible for material damage. 

285. West Indian Xotes, By Sir Prands Watts. {Abstr. from Trop. Agriculture^ 
hr.. Nos. 10,11, and 12,1927.) An interesting series of articles dealing with the 
crops of the West Indies grown for export. A history of cotton-growing in the 
Islands is included, and the problems of seed supply and the control of insect 
pests are dealt with. 

286. Beport on Development of Agriculture in Trinidad, By H. 0. Sampson. 
(Pubd. by H.M. Stationery Office, 1927. Price 3d. net.) 

287. Biport on Development of Agi iculiure in British Guiana . By H. 0. Sampson. 
(Pubd. by H.iL Stationery Office, 1927. Price 9d. net.) 

COTTON IN THE UNITED STATES. 

288. VABXEXIEb OF COTTOXT FOB THE Gui^ OOASTAL PlAJES OF TeXAS. By D. T. 
Kfilough and V. £. Hafner. {Texas Sia, BuU,^ 354, 1927. Abstr. in Exp, 
Sta, Bec,^ IviL, 6,1927, p. 527.) 

288. Half-and-HaIiF Cotton. (Abstr. from the Bpf, on the 1927 Jowmey 
tikixmgk the UjSJL, Cation Belt, By Amo S. Pearse. Jnt. Cot, BuU,, vi., 21, 
1927, p. 40.) The use cf Bialf-and-Half cotton, with its short staple (f to | inch) 
hut high ginning outturn (40 per cent, against usually 33 per cent.), and good 
yield p^ acre, is stfil very widespread, though perhaps a falli^-ofi may be notice¬ 
able. In certain districts, for instance East Texas, this vaiietsy proves more 
rcmimerative to the farmers than others, and it will be very difficult, therefore, 
to oust it altogether. As long as it is not mixed with staple cotton, it will not be 
harmful, as a market exists, especially in the Far East, for this short cotton. 
Once this Half-and-HaJf se^ has become mixed with other seed it will take 
many years to remedy the evil, even where the fanners desire to get lid of it. 
[Cf. Abstracts 58,303,527, of voL iiL] 

240, BxiAnoN OF Length OF Staple TO Yxjelb AND Value pebAgbb OF Cotton 

IN THE Soimt-IUJSTSBN STATES. ByR, R. Childs. (Jour, Amer, Soc. Agron., 
10, No. 8,1927. Abstr. from Exp, Sta, Sec., Ivii., 9,1927, p. 827.) Data firom 
expedment stations in North Carolina, SouIIl Carcfiina, Georgia, and Alabama, 
iAifwed that cotton averaging I to hufii in length of staple returns the highest 
yielda and highest acre values. The decrease in yield as Imgth of staple increases 
is 15 per cent, for the first ^ above 1 inch, and 6-5 per cent, for each additional 
Even when one best variety in each group is considered, cottons stapling longer 
th a n 1 inch do not yield as high as those with inch staple. Mexican 1^^ inches 

in North Gsrolina and Acala inches in Alabama were slightly more profitable, 

SQggesting the need for selection and adaptation of varieties to conditions pre¬ 
vailing in each State. 
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At the Mississippi Delta Substatioxi staple cottons yielded relatively high as 
compared with inch cottons^ and when one best variety in each group is chosen 
the 1 ^ and 1 ^ inches cottons bred by this substation returned the highest yields 
and a much h^her acre value than other staple lengths. Conditions m the Delta 
and the States farther east differed piindpally in soil fertility and soil moisture. 

S41. CoTTOiT-GiiininQTG Costs in NoBTH-CEimtAL Texas. By J. S. Hathcock. 
{UJ3, Dpt Agr, Tech, BuU,, No. 13, 1927. Abstr. from Summ, of Curr, Lk.^ 
viii., 1, 1928, £. 3.) An analytical study of the ginning industry in respect of 
plant and output, costs of power and labour, and profit obtained. The data 
given are for a year (1924-25), which was considerably better than average. 
Appendices on determination of cost of maintenance, capital investment oi gin 
plants and Texas laws relating to ginning, together with miscellaneous tables, 
are given. 

242. The Establishment of Standabb Gbades fob Amebican Cotton Lintebs. 
By G. S. Mdoy. {U,3, Dept Agr, Misc, Fuhn.^ No. 10,1927.) 

242. Mebceanbising Spot Cotton in the Unitbb States. By W. D. Espy, 
(Abstr. from Int, Cot, BnU,, vi., 21,1927, p. 73.) A clear accoimt of the methods 
in use for selling cotton. 

244. Laboub Saving Appliances in the U.S.A. Cotton Mills. By Amo. S. 
Pearse. (Abstr. from Int, Cot Bull.^ vi., 21,1927, p. 153.) A well-illustrated 
description of the various labour-saving appliances in use in a mill at Nashua, 
N.H., chiefly in the transport of materkl from one department to another. 

245. Cotton Textile Instotte, U-S-A. {Text WoiU^ 1927, 72, 2293-2296. 

Abstr. from Summ, Curr, Lit, vii., 22,1927, 30.) A report of the first axmnal 

meering of the Cotton Textile Institute in New York. The meeting was attended 
by about 250 of the most representative cotton manufacturers of the country. 
The main activities to date have been the development of statistical information 
relating to production, stocks, orders, etc., work on cost accounting, and the 
invesligatiQn of new uses for cotton fabrics. The work of the hostitute is 
organized on a group basis. 

COTTON IN FOBEIGN C0UNTBIE8, 

246. Brazil. Cotton Planting, (Abstr. fmm Commercial OWtam, voL ii.. No. 5, 
1927, p. 10.) The distribution of seed by the Department of Agriculture during 
recent weeks shows that the present high prices have stimulated interest in the 
growing of cotton, and it is estimated that if cHmatic conditions are favourable, 
this se^—-to a total of 380,995 kilos—will produce approximately 27,000 tons, 
which, at present prices, would be worth 1,000,000 contos. One-third part of 
this seed was produced by the cotton stations or private individuals working 
under the tecl^cal guidance of the Secretariat of Agriculture, and is for the 
production of such varieties as “Salisbury,” “Express,” “Delfos,” “Texas Big 
Boll,” and “ Day's Special,” all of these varieties having a staple of more than 
28 mm. The remainder was seed produced by the Sao Paulo Produce Exchange 
and by private planters who had received licenses for the sale of seed, and whose 
plantations are under the inspection of the inspectors of the Ck>tton Service. 
The varieties included “ Russell,” “Novo PaulisW’ “ Pr«Bcox,” “Sunbeam,” 
“ Glerveland,” and others. AH this seed was disinfected at the Goveriunent 
stations. 

247. CaSUm Congress, (Abstr. from Int Cot Bull,, vi, 21, 1927, p. 109.) A 
national cotton congress was held at Bio de Janeiro in August, the outcome of 
which ate resolutions rdaiang to the uniform gradiog of cotton throughout the 
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-wliole of Brazil the collection of statistics from gimiing factories and presses, 
etc. The Government is requested to increase the experimental stations, to 
assist individual firms in their seed selection, to improve and extend seed dis- 
mfecrion, and to enforce the comptilsoEj supervision of cotton-seed distribution 
and sales. It is also proposed that Govenmient experts should examine, before 
the beginning of a crop, all machinexy existing in ginning factories, machines not 
found to be in perfect working order to be condemned. 

248. Brazil. (Abstr. from InU Cot. BuH., vi., 22, 1927, p. 131.) Cotton mills 
axe sujSering owing to lack of money m the interior to pay for orders or to place 
new ones. Both the S4o Paulo and Rio de Janeiro cotton spinners and manu¬ 
facturers are requesting the Government to increase the import duties on cotton 
yam and goods owing to the bad trade they have had during the last three years. 

249. CoLoasBiA. (Ab&tr. from InL Cot. BuU., vi., 21, 1927, p. 110.) The 
Government of Colombia has organized a special department to deal with immi¬ 
gration and colonization, which should be of great help m the introduction and 
expansion of cotton-growing. 

250. Czecho-Slovaxia. CoUon Indubiry. (Abstr. from Int Cot. vi., 

21, 1927, p. 131.) Employment in the cotton industry during the last three 
months has been good. The home trade and the export trade are developing 
on quite normal Mes. It is to be regretted, however, that prices realized for 
the sale of the cotton goods do not keep the same step with the raised cotton 
prices. 

251. Dry Lasd Cotton Culture in French West Ajtbiga. (Trans, title.) 
By Pers^verer. {Acad. 8cL Gcdon. Ann., 2, 1925. Abstr. from Exp. Sia. 
Bee., IviL, 7, 1927, p. 630.) This memoir describes the zones favourable to 
cotton productioii without irrigation, the importance of the industry, the species 
grown, oultural methods, improvement practices, and Insect pests and diseases. 
Economic problems and producers’ associations are also discussed. 

26SL We have received from the Association Cotonni^e Coloniale a copy of 
BuBetan No. 81, containing interesting information rriating to cotton production 
in the !French (Colonies. 

258. Tecb Kaisino anb Marketing of Cotton in Peru. By P. Beinhart. 
(Abstr. from Int. Cot, BuU,^ vi., 21,1927, p. 112.) A clear and concise article 
which should be read by anyone interested in Peru. 

254. Peru. Cotton Crop. (Abstr. from Int. Cot. BuU., vi., 21, 1927, p. 111.) 
Sales of tbe new cotton crop are exceeding those for the same period last year, 
andthepioqpectsforalargecropof high quality, with about 200,000 bales for 
export, are materializing. 

255. Marketing Cotton in South America. By E, L. Tutt. (Abste. from 
Inf. Cot. Bull.f vi., 21, 1927, p. 117.) A good summary of the present position 
in regard to cotton. 

256. Transactions of the Daghestan Agricultural Plant-Brbei>in& 
Station, Dsbbent, Caucasus. We have recently received a copy of vol. i. of 
the above Transactioim, describing tbe foundation and organization of the 
Station, and its branches. 

257. The 1927 C!otton Crop, Aleppo Distriot. The Society CotonnidEce de 
Mulhouae, which nins an experimentaifann at Djeble in the State of the Alawites, 

made a trial with Lone Star cotton seed in this distriot. The axiangement was 
that the seed was sold to cuitivatoTs at the price of ordxnaxy local seed, known 
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as bakdi ” seed, and that the Comj^my should have the right to buy the crop, 
also at the price of “ baladi ” cotton. The experiment, from the agricultural 
point of view, was a complete success, but unfortunately for the Company, the 
cultivators took advantage of this success to dishonour their obligations, and 
sold their crop in open market at a higher price than baladi ’ cotton. The I'rench 
authorities were persuaded to intervene with a view to recovering the crop for 
the Company, but their efforts were only partially successful. It seems doubtful 
whether, after this unfortunate experience, the Soci6t6 Cotonni^ will be inclined 
to repeat the experiment next season, xmless some stricter form of guarantee can 
be devised. 


CULTIVATION AND MAOHINESY: IRBIQATION, ETC. 

258. The AsnAEroEMEXT or Febld Expebimeets. By R. A. Eisher. {Jour, 
Min. Agr.^ xxxiii., 6. Abstr. from Agr. J, of India^ vol. xxii.. Ft. 3,1927, p. 201.) 
An interesting article that should be read by all who have to conduct field ex¬ 
periments. The subject is dealt with under the following headings: The present 
position; When is a result significant ? Measurement of accuracy by re^^cation; 
Errors wrongly estimated; l^e Latin Square; Complex experimentation. 

259. CoTTOK Seedling. Salt Intaxe. By A. R. C. Haas. {Bot. Gaz.^ 84, 
1927. Abstr. from Summ. Curr. LiU^ vili., 1, 1928, A. 1.) Results of experi¬ 
ments are tabulated showing the absorption and growth of Egyptian and Upland 
types of cotton seedlings from solutions containing chloride or sulphate. In the 
sulphate series the Egyptian type absorbed more cd the sulphate than the Upland 
type. In the chloride series the Egyptian type generally absorbed more than the 
Upland type, but results were not so consistent at low concentrations of chloride. 
The results suggest that the absorption of chloride and sulphate by the roots of 
plants may not bear the same relationship to one another in the different types 
of cotton seedlings as do the chloride and sulphate content of the leaf tissue fluids, 
and, therefore, the absorption of ions as a basis for distinctions between different 
types of cotton seedlings requires further study. 

260. Sudan. Sulphur as a Eebthjzeb. (Abstr. from the Bp^ of the Gcvt. 
Chemist^ 1926. Wellcome Trop. Bea. LaborcOorieSy Kkartouniy p. 24.) A field 
trial has been carried out in which five small plots acre) were treated with 
sulphur at the rate of 1 ton per acre: five similaT plots were used as controls. 
Cotton was sown on June 6,1925, and the results were as follows: 


Blank Sulphur 

Plots. Plots. 

pH before the trial .. 8-78 8-60 

pH after the trial . 8*84 8-28 

Soluble salts after trial (in first foot samples) .. 0-089 0-361 

Yield lb. of seed cotton per acre . 869 936 


The increase of yield (8 per cent.) is not great, but there is a very satiafactory 
reduction in alkalinity in tne treated plots. 

281. Cotton in Egypt. Soil TEacPBBATUBES. By E. McKenzie Taylor. 
{J. Agr. Sci.y 1927,17, pp. 489-501. Abstr. from Summ. Curr. JM.y viL, 24,1927, 
E. 71.) During the periods of germination and increase in hei^t of the cotton 
plant, the soil temperatures axe riring and the amfditude of the temperature wave is 
at its mft’ginniTn- The Twa’riTnTiTifi soil temperatures dedine while the mmimum 
soil temperatures remain constant, thus resulting in a gradual decrease in the 
amplitude of the daily temperature wave during the hranchiog and fiowering 
periods. Throughout the atai zone occupied by the roots of the plant, the 
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temperatuxe is tbs same, the amplitude of the daily temperature wave small, and 
the temperature is constant daring the boll development and maturation periods. 
The main effect of irrigation on soil temperatures is to reduce the amplitude of 
the daily temperature wave, no sadden change of temperature in the root zone 
taking place. Erom a consideration of the range of air temperature in other 
cotton-producing countries, it seen^ probable that the characteristics of the soil 
temperatures during the boll development and maturarion periods are the same 
for all countries. 

262. Thb Efsxct of ABSOBSpnoy by Plants on the Concentration of the 
Soil Solution. By 0. S. Scoffeld. (Abstr. from Jour. Agr, Bca., 35, No. 8, 
1927, p. 745.) The results of the experiments appear to warrant the conclusion 
that crop plants do not absorb water and dissolved substances hrom the soil 
solution in the same proporrious that these constituents occur together in that 
solution. With the range of solution concentrations used, and under the con¬ 
ditions of the experiments here described, the residual solutions were definitely 
more concentrated than the original solutions. The quantity of water absorbed 
by the plants during the twenty-four days of the experiments was approximately 
equivalent to the original volume of the culture solutions, yet at the end of that 
period the residual solutions contained 78 to 91 per cent, of the salts originally 
present. 

It is true that the experiments were conducted in a laboratory and not in the 
field, and that plants were grown in culture solutions and not in soil; yet it is 
believed that the results are fairly applicable to field conditions. Poxthermore, 
there is abundant field evidence to show that when saline irrigation water is used 
so sparingly that the root zone is seldom or never leached, it is merely a question 
of time until the soil solution of the root zone becomes so concentrated that crop 
plants cannot absorb from it the water required to make normal growth. 

Irrigators axe sometimies inclined to beljbve that if it is necessary to use salty 
irr^ation water it should be used sparingly so as to avoid carrying to 
more salt than is necessary. In the l^ht of such evidence as is available, this 
method of procedure is not to be recommended. The only known way to remove 
soluble salt from the soil of the root zone is by leaching. Consequently, if 
water must be used for irrigation, it should be applied in sufficient quantities not 
only to supply crop needs and to meet evaporation losses, but also to leach the 
root zone and thus carry away the salts timt are left by the water that is evaporated 
tern the TOil and absorbed by the plants. In other words, the more salt there is 
in i rrigation water the more water should be used in irrigating. Most of the 
ordinary crop plants are not able to absorb the water needed for normal growth 
from a soil elution containing more than -15 to *2 per cent, of salts. This 
that if the irrigation water contains as much as 1,600 to 2,000 parts jwr TnilHoTi 
cff salt, a ^eient quantity of it should be used so that at least 10 per cent, of 
the quantity applied to the surface of the soil will percolate down through the 
root zone. 

It will be readily wderstood that in order to leach the root zone the conditions 
of the sul^il below it must be such that the percolating wat^ may pass away 
ttough either natural or artificial channels. Soils that are by strata 

of imj^^ble material such as hardpan, rock, or tight day, or below which 
tile subsoil IS already saturated with stagnant water, cannot be leached, and 
consequratly are almost certain to become unproductive if irrigated with saline 
makes it essential to take into account the subsod conditions of 
^^uctiv^y ^ lor its utilizaiion contemplate its long-continued 

It u to be generally recognized that irrigated lands need to ha,Te an 

aasnied ^ effeetivo ^em of drainage ather natural or arMfidal. Unfocton- 
ate£y, it is not yet so generally recognized that the real fonotioa of a 
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system is quite as much to remove surplus salt as to remove sniplas water. It is 
now regarded as normal and routine engineering practice to measure the quantity 
of water that is delivered to the land for irrigation, or that is discharged from 
irrigated land as drainage, but there are as yet relatively few irrigation engineers 
who appreciate the need of, or who are equipped to make, determinations of the 
salt content of irrigation water or of the drainage. With respect to any area of 
irrigated land, there should be available, not oidy to the farmer, but al^ to the 
investor, accurate information as to the quantity and character of the salts that 
are being carried to the land by the irrigation water, and also as to the ultimate 
disposition that is being made of this salt. If the conditions of the subsoil or the 
methods of irrigation are such that the salt is largely remaining in the root zone, 
then it is inevitable that the land must ultimately become unproductive. On the 
other hand, if it can be shown that drainage conditions are such that the salts 
of high solubility brought in by the irrigation water are being carried away in 
the drainage, there can be reasonable assurance that the irrigated lands should 
long continue to be producrive. 

263* Cotton Pilaot. MANtnoNa. By J. J. Skinner and W. F. Pate. {Bet. 
Abstr., 1926,15, p. 882, from J, Amer. Soc. Agron,, 1925,17, pp. 550-556. Abstr. 
from 8umm. Curr. Lit,, vii., 23,1927, E. 70.) Wanamaker’s Geveland cotton and 
Mexican Big Boll were grown on £^e sandy loam. PhoG^hate had very little 
effect on yield, but affected the nmtuzing of the cotton. Nitrogen produced a 
vigorous plant capable of producing an abundance of fruit. Potash is a prime 
factor in the metabolism of the plant in rust prevention, boll formation, and 
maturation. Potash was very striking in its effect on cotton in this soil, and its 
influence is more pronoxmeed than on mmb soils of the cotton belt. 

264. Snapped and Sledded Cotton. {Cotton, 1927, 91, p. 1227. Abstr. from 
Summ. Ourr. Lit. vii., 23,1927, F. 34.) It is suggested that snapped and sledded 
cotton should be double-carded. Additional expenditure for machinery would 
soon be offset by the price advantage of the snapped or sledded cotton, and the 
expenditure for the second process is a small factor compared with the advantage 
gained. 

265. Cotton Harvesting Machineby. Desobiption. (International Har¬ 
vester Co.) {Text World, 72, 1927, p. 2193. Abstr. from Summ. Curt. Lit, 
vii., 22, 1927, £. 68.) Descriptions are given of the following new machinery: 
(1) A mechanical picker of the spindle lype which is moved over the fields by 
means of a tractor; (2) a stripper which gathers both ripe cotton and unopened 
bolls in one operation; (3) a cleaner used in connection with the stripper, and 
comprising a self-contain^, power-operated, stationary machine to which the 
bolls and stripped cotton are brought. 

266. Holler Gin. By L. Mellersh-Jackson. (Abstr. from J. of Text. Instf 
XX., 1, 1928, A. 10.) In a double roll^ gin, the ginning rollers are carried by 
arms moving about fixed pivots, and are held up to the fixed knives by weighted 
bell-crank levers, having adjustable screws bearing against lugs on the aims. 
The main shaft drives through gears a gear on one of the pivots. This meshes 
with an equal gear on the other pivot, and these gears drive the rollers through 
gears. Adjustment of the rollers due to wear, etc., leaves the gear trains in 
proper mesh. The whole of the gearing is encased by a box, the lower part of 
which is used as an oil bath. The shaft carrying the knives is oscillated by an 
eccentric on the main shaft. 

DISEASES, PESTS, AND INJUEIE8, AND THEIR TREATMENT, 

267. On the Eefbct of Mechanical Control on the Progress of Intro¬ 
duced Parasites of Insect Pests. By W. B. ThompcKm. {BnU. Ent. Rea. 
xvuL, 1,1927, Abstr. in Rev. App. Ent., xvi, 1,1928, p. 45.) 
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288. A HiBESSA.TiNa Cags fob By H. Btell. (Jour, of Boon. Ent., 

vd. zx.. No, 6, 1927, p. 830.) 

269. Tecs Use of Hydbocyasstc Acid Gas fob the Pcmigatioz of Amee b icae 
COTTOE OE laiFOBT lETO Ineia. By A. J. Turner and D. L. Sen. (Abstr. from 
Agr, J. of India, vol. xxiL, Pt. 3,1927, p. 172.) Experiments were carried out 
to determine fimt what concentration of SCN and what duration of exposure 
are necessary in order to exterminate boll weevils, and, secondly, whether the 
cotton, or its jute covering, may absorb and subsequently desorb HCN, and if 
so, to what extent. In the experiments were confined to a resistant weevil 
—the graia weevil, SitophUus orysm —^but it was subsequently arranged with the 
American authorities to repeat the work, using the Mexican boll weevil itself. 

The conclusions drawn from the cotton absorption experiments were; (1) That 
cotton does absorb HGX, whether the cotton be loose or baled, dry or damp; 
(2) that damp cotton is rathm: more absorbent than dry cotton, although the 
diftesrence in absorption even for extremes of humidity is not more tha n 60 per 
cent, of total absorption; (3) that within the limits of temperature 86® to 
104® E. actual temperature hag very little influence either on the rate or 
on the degree of absorption of HCN by cotton; (4) that absorbed HCN is desorbed 
fairly rapidly and completely, and that there is no evidence of the occniieace 
of any irreversible chemical combizmtion; (5) that with water present in the 
cyanide^acid reaction the weight of sodium cyanide required for satisfactory 
fumigation is about 0-05 per cent, of the weight of the cotton, but that where 
leak^e has to be contended with—as when using barges on a practical scale— 
the weight of sodium cyanide required is about 0*07 per cent, of the weight of 
the cottcm, or one pound weight of sodium for three bales of cotton. Subsequent 
experience on the practioal scale has shown, however, that one pound weight of 
sodium cyanide is sufilcient for the satisfactory fumigation of about five bales 
of cotton, where good barges are used and the bales are both dry and also com¬ 
pressed to a high density; (6) that fumigation with HCNT can be satisfactorily 
carried out aa, a huge scale in barges. 

The conclusions drawn from the jute absorption experiments are: (1) That 
jute has about twice the absorptive power of cotton, and, moreover, absorbs the 
HC£7 at a more rapid rate; (2) that the absorptive power of jute is only to a 
small extent dependent on its moisture content, being, however, sHghtly greater 
tor damp jute than for dry; (3) that the absorptive power of jute remains practi¬ 
cally unchanged through the temperature range 86® to 104° F. 

270. Ebekch Equatorial Africa: CoTTOiii Pests akb Diseases Noted 
Recbetlt IK THE Chabi Basik. (Abstr. from Int Rev, of tlu Sci. and Pract. 
of Agr.^ Borne, zviii., 9,1927, p. T-567.) The pests and diseases mentioned are 
Syhjda dere^aia,Fab.; Nezara viridukt, F.; Anoplocn&nis curiipes. Fab.; Oxy- 
earenus hydliniptnnia, Costa; Dyhdercm zuperstiiiostis. Fab.; Aphis gossypU, 
Glov.; Eriophyes ^ptssypH, Bis.; and the Mosaic disease. 

87L CoTTOK Pests ik Guadelottpe. (Abstr. from Ini. Bex, of the Set. and 
Praet, of Ayr,, Borne, xviii., 9,1927, p. T-503.) Dysdereus ddameyi is generally 
the worst enemy of cotton. Angular Leaf Spot and Bust {KuehneoHa gossypii) 
are often found, and cause considerable damage. 

272. Niqebxak Iksect Pests of Cottok. By F. D. Golding and Owen B. 
Lw. (Abstr. from Proc, of the First West Afr, Ayr, Conference, held at Ibadan, 
Nigeria, March, 1927, p. 129, a copy of which has recenriy been received.) An 
outline of the entomological work that has been done on cotton pests in recent 
years by members of the Nigerian Agricultural Department. Besults axe sum¬ 
marized under the following heads: Bud Shedding, Boll Shedding, Harvested 
Bolls, Cotton Stainers^ Bollworms, dose Season Measuies, Minor Clotton Pests. 
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278. Cotton-Gbowing in Queensland, Pt. 2. Pests or Cotton in Queens¬ 
land. By E. Ballaxd, (Abstr. from Queens, Agr, sxviii., 6,1927, p. 689.) 
Beals 'with (1) the Major pests of cotton; Com Ear Worm, Peach Grub, Pink 
Boliworm: (2) the Minor pests: Cutworms, Bough Bollworm, Cotton Staineis, 
Harlequm Bug, Cotton Seed Bug, False Stadner, Aphids, Jassid or Leaf Hoppers. 
The article, which is well illustrated, describes the habits of the insects, and 
methods of treatment. 

274. SouTHEBN Bhodesia: Cotton Pests. By R. W. Jack. {Bpi, JSecy, Dpi, 
Agr,, 1926, Salisbury, 1927. Abstr. from Feu. ilpp. xv., 12,1927, p. 638.) 
Pests of cotton recorded during 1926 in Southern Rhodesia included HeOoihis 
obsoleta, F. (American bollworm), Earias sp. (Spiny bdlwoim), Diparopsis 
eastanea. Bmps. (Red boUworm), Dysd&rcus sp., Oxycarmus sp., Co&mopMla 
ftava, F. {Aiwmis finibriago, auct.), and genial feeders, such as cutworms and 
surface beetles (Tenebrioni^). 

Observations were commenced during the year to discover whether lint- 
staining and premature reddening of foliage, wMch were the chief troubles con¬ 
nected with the cotton crop during 1925-26, were wholly due to the influence 
of Dgsderais and the Jassid, Empoasca {Ghloriia) facialis, Jac., respectively, as 
had been suggested. Bacterium malvacearum, and fungi of the genera Nemato* 
spora, Phytophthora, Fusarium, and (?) AUe^naria were obtained from stained 
lint. 

275. Sudan: Cotton Pests. (£xtr. from BpLoa the Finances, Administration 
and CondUion of Ihe Budan in 1926, p. 74. (Pubd. 1927. Cmd. 2991.) “ The 
Government Entomologist, Mr. H. H. Ring, and his btaff have in 
vanouB important investigations, among which may be mentioned investfigatious 
into Cotton Thrips, Termiijies, and Locusts in the Gerira, Sudan Bollworm, and 
Pink Boliworm at Gendettu, and Red Stainer Bugs in Fnn g and Nuba Mountains 
Provinces.” 

276. Uganda; Cotoon Pests. (Ab&tr. from the Ann, Bpt, of the Dpt, of Agr,, 
1926.) Cotton Stainers, —^From a report of the Assistant Entomologist we quote 
the following: ** In view of statements made in various parts of Africa that 
guinea-fowl are beneficial in controlling stainers, it may be mentioned that 
exami n a tions of crop contents of these birds show that their chief food is grass 
seeds, sweet potato, and various native-grown grains or pulses; they do, however, 
feed on all insects occuizing in the plots where they are feeding. When they 
are feeding in cotton plots where stainers occur, all instars of these bugs may 
be found in their crops, and these birds may, ther^ore, be recognized as beneficial 
to the cotton at the time when staineis are feeding on the plants.” 

277. Uganda; Cotton Pests. (Abstr. from the Ann, Bpt. of the Dpt, of Agr,, 
1926.) Platyedra er^odoxa, Meyr.—Mr. Hancock, the Assistant Entomologist, 
reports as follows regarding this insect: " In view of the fact that the ‘pink boll¬ 
worm ’ has been recorded as a pest of cotton on the coastal area in Kenya, it 
may be well to mention that the Uganda insect mentioned in my report for 
1925, under the name of Platyedra gossypiella, Saund., and which feeds only on 
wild hibiscus, has, on the receipt of further material by Mir, Meyrick, been 
described by him as a distinct species under the name of Platyedra erdbodoxa, Meyr. 
In view of the resemblance between this insect and cotton-feeding P. gossypi^da 
of Kenya, Tanganyika, and the Sudan, it may be well to mention that the larva 
of this species appears to be indistinguishable from the larva of the cotton-feeding 
Platyedra scuiigeira, Holdaway, of Australia. It may thus be separated from 
P. gossypteHa by the characters of the prdegs and of the prothoracio shield, as 
well as by the arrangement of the colour pattern. It is possible that the para¬ 
sites of this insect might feed on P. gosaypieJda, and therefore it may be of interest 
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to record three parasites at present nnidentified, but apparently belonging to 
the genera JficT^racon, GJidofnuB^ and Ajgantdes, The last is, unfortunately, 
hea^y parasitized, but parasites of the Micrdbracon are rare and the Chehnua 
appears to be free f^m attack. There are still no records of true pink bollworm, 
P- gossypUSa, in Uganda.” 

278. Las Plagas bel Algodostebo (Pests of the Cotton Plant). {Mexico: 
Soc. Agrk, y Fomento, Bel, mens. Defense agric,^ 2,1927. Abstr. in Bev, App. 
Ent,, xr., U, 1927, p. 609.) 

278. We haye received from the Agiiculiural Bes. Inst., Pusa, a copy of List of 
FMieatwns on Indian Entomology, 1926. (Obtainable from ^e Oovt. of India 
Central Pubns. Branch, Imperial Secretariat Bldg., 3, OoTemment Plac^ West, 
Calcutta. Price As. 10, or Is.) 

880. Some Xbw IxniAK^MiBiDiEi (Oapsidje:}. By BS. Ballard. {Mems, ofUie Dpt, 
of Agr, ta India, Pusa, vol. x., Ko. 4, 1927. ]^bd. by Govt, of India Central 
Pubns. Branch, 3, Government Place, West, Calcutta. Price As. 6, or 8d.) 

881. Befobt op the Depabtmext op Estomology. By W. B. Hinds and 
H. Spencer. (LouisiaTui Stas, Bpt, 1926. Abstr. from Exp, Sta, Bee., Ivii., 6, 
1927, p. 554.) In reporting upon boll weevil control work, it is stated that of 
13,295 weevils placed in a number of hibernation cages at the station in the fall 
of 1925, 5*87 per cent, emerged, the crest of emergence occurring after the middle 
of Ha>. 

2^ Notes oe the Biology astd Habits op tbe Pebxtviae Oottoh Squaeb 
W^BEViL {Anthonomns vestiius, Bohm.}. By W. B. Hinds. (Ann, Ent, Soc, 
Amer,, xx.. 2,1927. Abstr. from Bee, App, Ent,, xv., 11, 1927, p. 697.) Antfeo- 
nomiu vestitua, Bobm. (PwLvian cotton square weevil) Iw a much lower lepro- 
du^ve capacity than A, grandis, Bohm., with which its habits are compared, and 
it is b^ev^ to be a very much less serious pest than the latter. The observations 
dfisenbed were made in the field and the laboratory in the cotton-growing valleys 
of Peru in 1926. In observations on a limited number of individuals at an 
average temperature of 79® P., the stage lasted 66 to 72 hours, the larval stage 
8 to 9 days, and the pupal 3 to 6 days, followed by a period of 2 to 3 days before 
the adult emerged, so that the total life-cycle from oviposition to the emeig^ce 
of the adult was 15 to 20 days. 

In the Canete Valley A, vestitus was found to be common in practically all 
fields, being active from January, the be^boning of the squaring season, to the 
end of the growing season, and frequently causing considerable damage. The 
bolls are seldom attacked for feeding or oviposition, a great preference being 
shown for young squares, those with a diameter of about ^ wnL being usually 
attacked. The reason for this appears to be that the snout of the weevil is too 
short to p^etrate the floral envelope and enable it to feed on the pollen sacs in 
squares with a diameter of more than inch. A, vestitus shows the same 
dependence on pollen as food necessary for nonnal ^g production as does A, 
grandis. The preoviposition period of feeding of the adult may vary from 
24 hours, where the female has access to a cut-open square^ to 6 days, where 
there is difficulty in securing pollen. The ^gs are placed almost invariably in the 
upper part of the constricted basal portion of the square. The larvje gradually 
work their way into the pollen sac, where most of the later feeding ocouis. The 
infested squares faU to the ground after 6 to 6 days, and most of the larval 
development occurs after the square has :&llen. 

m ecTWOEM Bait Poisoes. {Quar. BuU. Miss, PI Bd,, vii., 2,1927. Abstr. 
from Rev, App, Ent,, xn., 1, 1928, p. 19.) The author made several aiiriaB ex¬ 
periments to test the relative value of sodium fiuosiiicate and Paris green in the 
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bait for cutworms, and found that, contrary to the experience of other workers, 
Paris green was in every case the more toxic of the two materiais. 

284. QuANTirATZVE Mexhoos of Collectzno and Eeakino Soil Cutwobhs. 
By K. M. King andN. J. Atkinson. (Abstr. from Jour. Eeum, Ent., vol. xx.. No. 6, 
1927, p. 821.) In this paper are described in considerable detail the methods 
of collecting and rearing soil-infesting cutworms which several years’ experience 
has shown to be the most suitable and efficient, under Saskatchewan conditions, 
for securing accurate estimates of the relative (and to some extent the actual) 
abundance of the cutworm species involved, and the abundance and efEectiveness 
of their various insect parasites and diseases. An attempt is made to distinguish 
between those methods which are essential under nearly all circumstances, and 
those which, though non-essential, should be employed when conditions pennit. 
A few instances are cited illustrating the working out of these methods in actual 
practice. 

Three general conclusions are drawn: (1) Each cutworm must be kept isolated 
&om the moment of collection, and be reared with such precautions as will 
minimize the subsequent effects of the changes or conditions, or the possibilities 
of cross-infection. The employment of this technique, more than any other 
point in the procedure, conditions the entire results. (2) The methods of col¬ 
lecting must be so systematized as to make each collection truly representative 
of its immediate location. (3) More valuable returns are secured, to the efforts 
expended, by making several successive or otherwise comparatively small col¬ 
lections rather than a few large ones. 

285. Some Effects of Alteknatieo Tempbbatubes on the Gbowth and 
Metabolism of Cutworm Larvje. By W. C. Cook. (Abstr. from Jotir, Econ. 
Ent.s vol. XX., No. 6, 1927, p. 769.) The first part of tins paper presents the 
results of experiments in which laxvsB of Forosojgrotia orihogotiiaf Morr., were 
reared with daily alternations of high and low temperature. It was found that 
growth was accelerated by these alternations, the highest acceleration being for 
on eight-hour esqkosure to high temperatures. 

Ill the second part of the paper, experiments are discussed in which the 
metabolism of larvse of Chorizagrotis amdliariSf Grt., was measured after varying 
exposures to high temperatures. Here also it was found that metabolism, as 
measured by carbon dioxide output, also showed a maximuin for an eight-hour 
6 ::q> 0 Bure. 

Both sets of eaqperiments are discussed in relation to current chemical theories, 
and a time-temperature-xate surface is developed which shows the general 
rdationship. 

286. Cutworm Control on Overflowed Land. By 0, Lyle. (Qtrly, BuB. 
State PL Bd. Mtssiss^t, vii., 1, 1927. Abstr. from Jlev, App. Eia., xv., lA 
1927, p. 630.) Erom past experience, it is thought most probable that the 
flooded areas of Mississippi will suffer severe damage from cutworms, the adults 
of which seem to be attracted for oviposition to rank grass and damp soil, while 
their natural enemies will doubtless have been drowned. The most deatniotive 
species generally found on flooded lands is Laphygma frugiperdoy S. and A., which 
passes the winter in the extreme southern part of the cotton belt, the moths flying 
northward in the spring, and each successive generation extendtog further north. 
As soon as adults and larvse are observed in southern Mississippi, the campaign 
against them will begin, and they may be expected in the Ddta regiiai four or 
five weeks later, light traps sho^d be used to catch the adults at night. Grasses, 
which are the natural food-plants, should be examined daily for eggs, and as soon 
as any axe seein, watch should be kept for tiie larvse and poison bait promptify 
appli^ For this 50 lb. wheat bran or shorts should be thoxou^y nodxed with 
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1 lb* Paris green or sodium fluosilicate, then gradually moistened "with water and 
ag^ mixed; on heavily infested areas from 15 to 20 lb. dry weight should be 
applied to liie acre. On patches of grass, graying with 2 lb. Paris green to 
50 U.S. gallons water may be substituted for poison bait. 

887* OALcxuac Absbkate as a Caxxsb of Aphis iNFafiSTATiON. By J- W. Folsom. 
(Aliotr. from Jour^ Econ. Ent., vol. xx., Xo. 6, 1927, p. 840.) The conclusions 
arrived at by the author are as follows: Excessive applications of calcium arsenate 
are often followed by heavy infestations of the cotton aphis. The initial in¬ 
festations are due to the positive phototropic reaction of winged females to white 
substances, sach as calcium arsenate, calcium carbonate, starch or flour. A 
heavy infestation is built up, not by the destructlQn of predators by calckun 
arsenate, but by the Trilling ^ hjmenopterous parasites when they emerge in the 
presence of the arsenical. They are killed also, though more slowly, by calcium 
hydroxide, calcium carbonate, and com starch. 

£88. The Vasxabiltty of Aphis gossypii. By 0. H. Batchelder. {Ann. Ent, 
8oc. Amer., xx., £, 1927. Abstr. from Eev. App, Ent.^ xv., 11,1927, p. 597.) As 
there has been considerable confusion in literature concerning the identity of 
Aphis gossypii, Glov., the possible range of variation is here dealt with, as studied 
from individuals bred from various food-plants under controlled condirions. 


289. Ehtomological Ikvestigatioxs at the Oklahoma Station. By 0. E. 
Sanborn et aL (Oklahoma Sta, Bien, RpL, 1925-26. Abstr. from Exp. 8ta. Bee., 
IviL, 61,1927, p. 555.) The Ciotton Flea Hopper caused its first injury in the State 
during the summer of 1926. Many fields, especially the most productive areas 
along liver valleys, were damaged to such an extmit as to prince an exceed¬ 
ingly large vegetative growth with little or no bruit. 


890. 0 PonAUOB, CHALoonxBanjs bondabi, Mabsh. Nova Pbaga do Algo- 
DOBiBO HA Baku (The Primer, C. bondari, Mshi. A New Pest of Cotton in 
Bahia). By G. Bondar. (CAacaraaeGBsiOaea, xxxvL, 2; S. Paulo, 1927. Abstr. 
fri»n Bev. App. Eni., xv., 31, 1927, p. 610.) Chakodermus hondari, Mshl., was 
first noticed in 1925 in the cotton fiel<& of Bahia. The adult weevil bores into the 
twiga to oviposit, and at these points the tips of the twigs bend over or break off. 
The resultant withering must be unfavourable to the growth of the plant, while 
many flowers and bolls are lost. The egg hatches in 2 to 3 days, and the larva 
is full-grown in 7 to 8 da^^s, after which it enters the ground, where it passes about 
10 days before pupating. The adult emerges about 20 days later. In the 
laboratory the complete life-cycle required a little under 2 months. The adult 
huieB in l^e gioimd by day. C. hondari has evidently passed to cotton from some 
unknown indigenous plant. 


891* Cotton Insect Pes>t in Abizona and Califobnia. Descbxption. By 
E. A. McGregor. {Tech. BuU. Xo. 4, UjS, Dpt. Ayr. Abstr. from 8wnm. of Ourr. 
Lit., viii., 1,1928, E. 2.) The taxni^ed bug, Isfgus elisus. Van Dazee, is perhaps 
the most serious pest of cotton on the Pacific coast. lujuiy is caused by feeding 
punctures made in the squares, blooms, and bolls, which are then soon shed. It 
is supposed that either a toxic material or an organism is introduced into the 
plant tissue. The pest produces characteristic yellow daubs. Infested alfalfa 
growing in the neighbourhood is a common source of acute attacks on cotton. 
Finely divided sulphur dust has been found effective against the tarnished bug. 

892. Locusts and Gbasshdppebs. By B. P. Uvarov. (In Russian.) (Bibliot. 
Ehhpkovogo Dela., 8, Moscow, 1927. Abstr. from Bev. App. Ent., xv., 13, 1927, 
p. 618.) Ih the concluding chapter the opinion is expressed that from the 
technical point of view the control of locusts does not present any difficulties, 
the poison bait method being considered the best of all under all conditions, but 
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the effectiveness of control measures depends entirely on organization. Furtlier 
research on locusts and grasshoppers is, however, urgently needed, since the 
total information on the most vital problems of bionomics is exceedingly small, 
while a thorough understanding of the physiology and ecology of the insects is 
absolutdy essential for developing schemes for preventing outbreaks. Detailed 
research on the anatomy, physiology, and embryology of Acrididce^ even if carried 
out without any practical end in view, would be immensely important to economic 
entomology. 


298. The Mzobatob.y Locust akd its Contbol. By B. A. Pokhov. (Russian.) 
(BibL Agron.^ Moscow, 1927. Abstr. in Bev. App. Ent.^ xv., 12,1927, p. 665.) 

294. The Locust Attack op 1926-27 in Sestb, Kathiawab, and Gujabat. By 
H. H. Mann and W. Bums. (Agr, J, of Indvt^ xxii., Pt. v., 1927, p. 325.) 

295. Stbia. Experiments on Locust Destbuction. (Abstr. from Ini. Bev. 
of the Sd. and Bract, of Agr., Rome, xvin., 9, 1927, p. T-506.) Pyrethmm soap 
solution, 2 to 4 per cent., was very succes^Uy used against locusts, by spraying 
It upon them at about 6 a.m., when they were still torpid. Ais^nison was even 
more successful. 

296. Lk Pbobl^me agridien. By P. Vayssi^. {Mater. J^tude Calamites, iv., 
14, Geneva, 1927. Abstr. from Bev. App. Emt., xvi., 1, 1928, p. 12.) A review 
of the locust and grasshopper situation in various countries during 1926 and the 
early part of 1927, based on official reports. A review of the progress in research 
on Acrididoi is also given. 

297. Quantitative Studies on the Ebticiencv op Fungicides. By J. 
Maclnnes. {Phytopathology, 55, 1925, Xo. 4. Abstr. from Exp. 8ia. Bee., 57, 
9, 1927, p. 839.) Results obtained by use of copper sulphate, mercuric chloride, 
and formaldehyde indicate rather definitdLy that, in connection with Aspergillua 
itiger at least, conductivity may be u«ed as a measure of the relative effectiveness 
of fungicides. 

SS&B. Fungoid Pests op Cotton. By T. Laycock and G. H. Jones. (Abstr. 
from the Proc. of the First West African Agricultural Conference, held at Ibadan, 
Nigeria, in March, 1927.) Deals with the foUowinsr diseases of cotton: Internal 
Boll Rot. Anthracnose Boll Rot, and Fosarium Boll Rot. 

ICf. also Abstracts 365 of vol. iii. and 420 of voL iv,] 

299. Root Diseases op Economic Cbops. A Reply to Db. W. Small. By 
C. H. Gadd. {Trop. Agricidturist, IxviiL, 6, 1927. Abstr. from Bev. App. ATycof., 
vi., 12, 1927, p. 742.) In this paper the author subjects to severe criticism the 
hypothesis propounded by Small that root disease of economic crops in Ceylon, 
and probably also elsewhere, is due primarily to the parasitic activity of Bhizodtonia 
hataiicdla. He considers it would be most inadvisable for growers to discontinue 
the vigorous prosecution of the metustures now in vogue for the control of root 
disease of plants. 

200. Rbizoctonia Bataticola and Root Disease. A Reply to Db. 0. H. 
Gaddis Gbiticism op My Views. By W. Small. {Trop. Agrteiiltwrist, Ixviii., 
6, 1927. Abstr. from Bev. App. vi., 12, 1927, p. 742.) In replying to 

Dr. Gadd’s criticism of his views, the author states that he remains unconvinced 
by his opponent’s reasonings and deductions, and sees no good reason yet to 
depart from his posiMon in regard to the pximazy part played by Bhmdtffnia 
haiaitkola in the causation of root disease of economic crops in Ceylon. 

[G/. Abstr. lie.] 
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SOL The Fusasiuu Disease of Oottok Wilt, aed its CtOKteol. By T. FaJimy. 
{Ini^ BuU. Plants Protect., L, 5,1927- Abstr. from Bev. App. Mycoh, vL, 12,1927, 
p. 725.) A xnoi^boIogLcal and physiological study of the Eosarium responsible 
for the serious nvilt disease of Sakel cotton in the Delta region of Egypt is stated 
to have shcmn it to diSesr from F* laainfechcm, and the author is accordingly refer¬ 
ring to it as E. vaainfeduTiiy var. oegypHacum. On dilute Bichards’ solution the 
parasite produced a staling substance capable of causing wQt in healthy cotton 
seedlings. The parasite was isolated from layers of soil at a depth of 1 metre 
below the surface. A constant symptom of the disease is the discoloration, some¬ 
times extending upwards into the stem, of the central cgrlinder of the root, while 
leaf mottling, death of the growing point, and stunting may or may not be 
present. 


202. Toxdts exgbeted by the Fusahioi gausotg Wilt Disease of Cottoi?, 
iED THEOB Iefliteecb OS THE HosT PLANTS. By G. S. Kulkami and B. B. 
Mundkur. (Indian Sci. Cong, Proc, [Calcutta}, 12, 1925. Abstr. from Exp. 8ta. 
Ret., Ivii, 6, 1927, p. 543.) Cotton plants of a susceptible strain, placed in a 
filtrate of a solution in which the Eusarium causing cotton wilt disease had grown 
for a time, wilted, showing symptoms identical with those usually seen in the 
fields. The time required to wilt the plants varied with the age of the solution. 
The wilting apparently was not caused by the alkalinity, and while a lactate was 
found in the filtrate, this was shown not to cause the wilting. The filtrate con¬ 
tained no oxalate. Even resistant types of cotton wilted when jdaoed in the 
filtrates. The conclusion is reached that the death of cotton plants is due to the 
toxin or toxins excreted by the fungus, and that these toxzim axe thermostable and 
not of an enzymic nature. 

808. PA&ASmSM OF FuSABIUH WHICH 0AUS1» THE WlLT DSEASS OF Ck)TTOH IN 
THE Boedsat Pbbsidsncv. By B. B. Mundkor and G. S. Kulkaxni. (Indian 
Sd. Cong. Proc, lOahutia}, 12, 1925. Abstr. from Eap. 8ta. Bee., 57, 1927, 

p. 548.) A review is given of early work on cottem wilt disease done in India, 
with a brief acMsount of the liteEratuxe on the rdle played by aluminum salts in 
]^bnt life. Hie conclusion reached by previous workers that alummum salts 
beoMDoae available only in acid soils, is accepted, and it has been shown that the 
cotton sods are not toxic, in the sense that they are not acid, the alkalinity 
rendfging the aluminum salts inactive. The conclusion is that the cotton wilt 
disease is due to a Fusarium, and that the microchemical tests which showed an 
accumulation of iron and aluminum salts axe not reliable. 

8(ML FaCTOBS ZNFLUENCINa THE SBVEBITr OF THE CbaZT-TOP ” (AcBOMANIA) 
Dcsobdeb of Cotton. By C. J. King and H. P- Loomis. ( U.8. Dpt. Agr. Bull., 
1484,1927. Abstr. from Exp. Sta. Bee., 57,7,1927, p. 643.) Deals with a growth 
abnormality of cotton first observed in the l^t River Valley, Arizona, in 1918, 
which has since become econamically important locally, and may soon develop 
very serious proportions. 

Analogies or contrasts are indicated as regards certain diseases, and some 
conditions related to this abnormality are pointed out. Apparent soil and water 
relations are discussed. Hardness and dryness of soil may be factors, and root 
limitation and other abnormalities show some degree of positive correlation. 
The general tendency to shallow rooting in fields where crazy-top is prevalent is 
contrasted with the deep-rooting behaviour of plants in alluvial soils where 
acromania has never appeared. Apparently, increasing the water supply 
alleviates the conditions inducing the disorder. The causal agent, if an organism, 
bears the relation of a weak virus or parasite having little or no effect on the plants 
under favourable growing conditions. In cases shown crazy-top was absent or 
riightily prevalent in areas that had been cropped w) alfalfa the year before, but 
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more prevalent in areas continiiously cropped to cotton for some years. A 
rogolar rotation system Tswth alfalfa is a corrective method for obtaining better 
penetration and storage of water, which may also be improved by attention to 
direction of water flow and by conservation devices. 

BREEDING, GENERAL BOTANY, ETC. 

305. Two Habe Types op Abeobmalpfy in Cotton Seeds. By S. G. L ehm a n . 
yJour. Elisha Miickdl 8ci. 8oc., 41, 925, Nos, 1-2. Abstr. from Exp. 8ta. 
Rec., 57, 6, 1927, p. 518.) “ In any event the embiyological situation herein 

described represents a rare case of polyembiyony in the cotton plant.” 

806. New Specebs op Cotton Plants peom Sonoea and Sinaloa, Mexico. By 
O. F. Cook and J. W. Hubbard. (Jowr. Wash. Acad. 8ci., 16, No. 12,1926. Al»tr. 
from Exp. 8ta. Bee., 57,8,1927, p. 729.) Technical descriptions and a determina¬ 
tive key are given for the cotton species noted earlier. 

[Cf. Abstr. 124.] 

807. A Cross between Indian and Ameeican Cottons. By B. B. Desai. 
(Abstr. from Apr. J. of India, vol. xxif., Pt. 5,1927, p. 351.) It is well known 
that crosses between American and Indian cottons are extremely difficult to 
obtain. While the cottons of the Old World cross with one another quite easily, 
and those of America are equally fertile among themselves, it has been usually 
considered that it is practically impo^ible, by any known method, to secure a 
cross between them. The opportunily to make an attempt in this direction came 
to the writer when working at Dharwar. Here a pure strain of Kumpta cotton 
(Gossypium herhaceum) known as Dharwar No. 1, and of Dharwar-American 
(Upland) cotton, known as Gadag No. 1, isolated by Kottur, are m aintai ned. 
Using these types as materials, and employing Gadag No. 1 (American cotton) as 
the male parent, attempts were made to obtain succe^ful boUs by various methods 
of treatment of the female stigma before pollination. 

The technique adopted was as follows: The flowers of Dharwar No. 1 {Gossypium 
herhaceum) cotton to be used as the female parent were all emasculated in the 
early morning before the bursting of the anthers. Where various solutions were 
employed these were painted on to the stigma with a brush about ten minutes 
before pollination, and were allowed to dry up completely before the pollination 
was carried out. Eresh pollen seems absolutely essential. Further, when the 
stigma was painted with distilled water or dew, complete failure resulted. But 
the following treatments did lead to the formation of bolls. In all cases the cross 
was counted successful if bolls developed and remained on the plant for thirty 
days after pollination: 

(a) Pollination without any treatment beyond emasculation led to one 
successful boll out of 200 flowers pollinated. In this case the flower was pollinated 
with fresh poUmi between 3 and 4.30 p.m. 

(5) Pollination after removal of the sheath of the staminal column led to two 
suoce^ul bolls out of fifty flowers pollinated (4 per cent.). 

(c) Pollination after painting the stigma with extract made from the stigma 
and petals of the male parent led to two successful bolls out of fifiy flowers treated 
(4 per cent.). 

(d) Pollination after paintmg the stigma with 2 per cent, cane sugar solution 
gave one successful boll out of Sty flowers treated (2 per cent.). 

(e) Pollination after painMng the sMgma with cane sugar dissolved (!)• per 
cent.) in extract from the stigma of the male parent led to three successf^ 

out fifty flowers treated (6 per cent.). 

(/) PoUinatiaa after painting i^e s^gma with citric add solutioa (Ij^percent.) 
gave twelve successful bolls out of 100 flowers tested (12 per cent.). 
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( 6 ) Poffinat&m aflee painlmg the stagma with a soluiaan of 1 per cmt. dtrio 
acid and 0*5 per cent, cane sugar solution gave twenty successful Dolls ot o 
100 flowers tested when the operation was done at 4 p.m. (20 per cent,), and two 
suooesaf vl bolls out of twenty-five flowess treated when the operation was done 
at 9-30 a.m. (8 per cent.). . 

One hybrid plant was raised in 1925-26, and grew with very great vipur, 
producing 532 flowers duxing the season, but not one single successful boU was 
obtained. This is in accordance with the experience of Zaitzev, but the cause o 
the failure is as yet quite unknown. The external part of the flowers did not 
show any defects or malformations, and there was proper development of poll^. 
The anthers appeared quite healthy, and both the pollen grains and ovules did 
not show any obvious defects. 

808. The Effect or Stacukg ahd Time of Tbdensestg ost the Yield, Gbowth, 
AMD FBrrtiEG Chabacteexstics of the Cotton Plant in 1925. By R. H. 
StanseL {Texas Sta, BuU,, 366, 1927. Abstr. from Exp, 8ia. Eee,, 57, 6 . 1927, 
p. 527.) Spacing and thinning tests with Startex cotton at the station in 1925, 
an unusually dry year, are reported as supplementing previous work. Plants 
spaced 3, 6 , 9, 12, 15. 18, 21, 24, 27, 30, 33, and 36 inches apart in 3-foot rows 
were thi^ed normally at the usual chopping time when they had from four to 
six leaves, and twenty-eight days later when about 6 inches high and squares were 
forming. Late thinning resulted in cotton plants with fewer branches, parteicn- 
iarly vegetative branches, shorter branches, and with first branches higher from 
the ground, ^nH the plants were ftTOftlle r both in height and diameter than plants 
thinned at the normal time. Cotton thinned at the nsual tame bloomed and 
opened bolls earlier, and also produced an earlier crop and larger pelds than the 
late thinned cotton. Close and medium spacings, from 9 to 18 inches, made the 
farlicst crop. The of bolls generally rcMse as the distance between plants 
was increased. Xo advantage appeared to be gained by late thinzung. If late 
thinning is necessary more plants than usual should be left in the row, since more 
stunted cotton plants can left on an acre without crowding than plants which 
grow normally. 

809. Soke EFFBcrrs of Late Befolution on Cotton. By C. A. Ludwig. 
(S. Carolina 8ta, Bull. 238, 1927. Abstr. from Exp. 8ta. Rec., 57,7,1927, p. 630.) 
Observations on cotton in dry and in moderately and heavily irrigated plants, 
with plants normal and also defoliated either August 20 or September 10, 1925, 
show^ that defoliation reduces the yield both in size and number of bolls if 
done loog enough before maturity, lint from plants defoliated early was 
generally weaker and graded lower than that from plants defoliated late, which 
in turn was considered inferior to the produce of normal plants, particularly in the 
late pickings. Differences in staple length were not significant provided the lint 
was not gin cut. Late defoliation on moist soil resulted in the death of most 
of the branches and many plants, but this did not happen on dry soil or with early 
defoliation. Defoliation seemed to delay rather th^ hasten maturily, and the 
harmful effects on yield and rate of maturity appeared to increase according to 
the earliness of defoliation before the crop ripens. Attacks of leaf-eating insects, 
such as the Cotton Leaf Worm, should he i^arded only as misfortune. 

810. Inhbbztance of Rate of Shedding in a Cotton Hybbid. By T* H. 
Kearney and R. H. Peebles. {Jour. Agr. JZes., UJS. 34, Xo. 10, 1927. Abstr. 
from Exp. Sta. Rer., 57, 7, 1927, p. 622.) Observations on F 3 

F 2 plants of the cotton %brid Pitna. Egyptian X Acala, which had shown respec¬ 
tively high, intermediate, and low rat% of shedding, afforded conclumve evidence 
that the shedding of flower bnds and young bolls is partly determined by genetic 
lactozB. The positive correlation between rates of bud shedding and of boll 
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shedding in both F 2 and F 3 farther confirmed this conclusion. Apparently the 
inherited tendency to a high or a low mte of shedding expresses itself in abscission 
both before and after anthesis. The data did not suggest a satisfactory explana¬ 
tion of the tendency to greater sterility in F 3 than iu 

[Cf. also Abstr. 428, voL iv.] 

311. tSHEBCTANCE OF THE NlTEOBEB OF BOLL LOGES W COTTOH, AJUTD THEIB 
Relation to Yield. By R. K. Kulkami. (Abstr. from Agr, J. of India, vol. 
xxii., Pt. 3,1927, p. 192.) Evidence is given to show that parental forms can bo 
extracted and bred true, and newer forms, having intermediate values other than 
the parents, can also be got breeding true. Four-locked bolls on an average give 
34 per cent, more seed cotton than three-locked bolls. 

LEGISLATION. 

812. AUSTRALIA.^ Quarantine ProdamaMon No. 176 of November 16, 1927, 
pLYes the modified conditions under which cotton seed and cotton lint may be 
imported into Australia. 

813. UNITED STATES. Quarantine on Account of the Pink BoRworm Bevised. 
Notice of Quarantine No. 52 {Revised). Rides and Regulations Sup^plemental 
to Notice of Quarantine No. 52 (Feriaef). {XJ£. Dpt. Agr. Fed. Hortic. Bd., 
Washington, D.C., 1927. Abstr. &om Rev. App. EnU, xv., 12,1927, p. 669.) To 
prevent the spread of Platyedra gossypiella, Saund., the States of Texas, New 
Mexico, and Arizona are quarantined, and certain areas in them regulated fiom 
August 1,1927. Stalks, bolls, and other parts of the cotton plant, and gin waste, 
may not be moved mtei&tate from regulated areas, and seed cotton may only be 
moved for ginning. Cotton seed and cotton-seed hulls, cake and meal, may only 
be moved after satisfactory sterilization. Cotton lint may only be moved after 
satisfactory compression and disinfection. Wrappers, vehicles, etc., used in 
connection with cotton may only be moved after satisfactory disinfection. Cotton 
permitted to be moved must be plamly labelled as directed. The original Notice 
of Quarantine and previous regulations are superseded by this revision. 

[Cf. Abstr. 117, vol. iv., p. 85.] 

814. UNITED STATES. Quarantine on Account of the Thurbcria Weevil. Notice 
of Quarantine No. 61 {Revised) with Supplemental Rides arid Regulations {Revised). 
{U.S. Dpt. Agr. Fed. Hortic. Bd., Washington, D.C., 1927. Abstr. from Rev. 
App. Ent., XV., 12, 1927, p. 631.) The areas in Arizona quarantined on account 
of Anihonomus grandis thuiherioe. Pierce, by Quarantine No. 61, which is 
superseded by this revision, are extended owing to farther infestation, and, in 
addition to the disinfection of cotton lint moved interstate, its compression is also 
required. 


CHEMISTRY AND PHYSICS IN THEIR APPLICATION TO 
COTTON PROBLEMS. 

815. Raw Cotton Faitlts. By K. A. Tchapkovski. {Bthliotheka CMophoujogo 
Dkda, No. 6,1927. Abstr. from Jtmr. Text. Inst., xviii., 12,1927, A. 428). The 
defects ocoorring in raw cotton have been investigated and classified. The dis- 
tribntilon of defects in samples of cotton and of waste, taken at various stages of 
the manufacturing process from the raw material to the finished card sHver, has 
been determined, and is shown in extensive tables. Neps and motes are the most 
dangerous impurities for the spinning process, since only these are foond in the 
card sliver and can get through to the roving. 



202 THE EMPIBE COTTON GEOWIN& EEVIEW 

816. Cotton Yarn. Tbndbbing by Acid. By F. 0. Wood and E. Butterworth. 
(J. 8oc, Chem. Ind,^ 1927, 46, pp. 376-8T. Abstr. in Jour. Text. xviii., 12, 
1927, A. 426.) 

317. Aonojr OF SxnmGHT ON Cotton. ByG.BaiTandLM.Hadfield. (J.Text. 
Inst, 1927,18, T. 490-493.) 

818. Cotton Clsij:iniosE. Pbepabation. By W. Keiahaw et al. (Abstr. in J. 
of Text, Inst,^ xix., 1,1928, A. 8.) 

819. The Meastjbe3ibnt of the Flitidity of Cotton in Cufbammonium 
SoiixmoN. By B. A. dibbens and A. G^ke. {Shirley Inst, Meme., 7ol. vi., 
December, 1927.) 

820. XusccNiZED Cotton: Dyeing. By Sandoz Chem. Co., Ltd., and A. E. 
Woodhead. (Abstr. in /. of Text. Inst,^ zviii., 11,1927, A. 379.) 

881. Strength AND Fineness IN Cotton Hair. ByJ. DantzerandO.Boebricli. 
{VInA, Text.^ 1926, 42, pp. 207, 264. Abstr. from Agr. J. of India^ toI. xxu., 
Pt. 6,1927, p. 390.) The results reported by Knhn are adversely criticized, and 
a scheme for establishing the staple length and uniformity, fineness and strength 
of a cotton in about two hours, including half an hour for the preparation of a 
Baer diagram, is described. The strength in grammes is first determined, using 
^‘the well-known Yves Henry apparatus,’’ which is ostensibly an O’Neill apparatus. 
Since the measurements are made on i^e middle cm. of the hairs, they represent 
the strength in the median zone. The strength per sq. mm. is then determined 
as follows; Two parallel lines 1 cm. apart are drawn on the surface of a cork, and 
two slits are cut in its edges perpendicidar to the lines. A prepared pull of cotton 
is inserted in the slits and cut along the parallel lines. One thousand of the 
centimetre pieces are counted and weighed, and from the weight the metric number 
is calculated, thence the breaking length and strength per sq. mm. This is not, 
however, sufficient to characterize a cotton exactly, for the metric number is that 
of the median zones only. The average strength for the whole hair is obtained 
by counting out a sufficient number of hairs of, say, the 25 mm. region of the Baer 
diagram, to give a length of 10 mm. as b^ore, weighing, and calculating its 
strength by simple ratio from the result of the Yves Henry test. It is the strength 
of the whole hair which should be used in formulas for cadculating the strength of 
yams, such as that of Gegauff. Results are tabulated for twelve cottons of 
varied type. They show that the avenge strength for short staple cottons is 
only 33 kg. per sq. mm., for medinm American 39 kg., for medium Egyptian 45 kg., 
and for the long staple cottons is still higher. There is an average diminution of 
strength of 28-2 per cent, when the whole hair is considered instead of the median 
zone, and the time required for determining the average number or strength of 
a co^n can be shortened by simply diminishing the weight of the 1,000 centre 
zcooe pieces by 28 per cent, and calculating the ratio. For the determination of 
** fineness ” in the median zone and considering the whole hair, surface area is 
calculated from the appropriate weight, 5 per cent, of this value is added to allow 
for the hunen, and from a graph connecting area of section and diameter of 
circumsdibiog circle, calculated on the basis that cross-sections occupy 57 per 
cent, of the area of the circle containing them, the diameter is read directly. The 
method of deducing the 57 per cent, is shown. 

822. Egytt. The Sttdy of Quaijttin the Spinning of Cotton. (Extr.from 
the Br. Cham, of Comm, of Egypt^ Mnihly. Jowr.^ xv., 1 , 1928, p. 5.) The fd- 
lowing is an abstract of a lecture delivered before the Cairo Scientific Sodeiy 
in December last by Dr. W. Lawrence Balls, FJS.S. 

Dr. Balls prefaced his remarks by stating that these studies had been pursued 
in the iabocatory and mill since the time when he last attended a meeting of the 
Cairo Scioitific Society—i.e., fourteen years ago. Their aim was to trace the 
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coimection between the properties of cotton and the properties of the yam made 
from that cotton. Even inl913 it had been sn&pected that hand and eye judgment 
of quality was not infallible, and it was this suspicion that initiated these studies 
in collaboration with the late Mr. J. W. McConnei. Soon after the commencement 
of the research it became apparent that less was known about the yam than about 
the cotton of which it was composed. Gradually the essential peculiarities of 
the twisted structure of yam were appreciated, and after the self-r^ulatoiy pro¬ 
perties of this structure had been realized it became possible to trace the steps 
by which the strength of yam made with any given structure were related to 
various properties of the cotton hairs used. Strength in yam was in essence the 
same as the strength of a chain composed of links of various strengths; great 
diameter variations were shown even by the best yams, but the pure statistical 
theory of weak links could not for years be applied to singles ” yam, because the 
weak links shifted from place to place during the readjustment of structure 
which took place under load. Experiments were shown to demonstrate this 
readjustment process, and the real meaning of yam strength ’’ was aiialyzed by 
diagrams of special testiag methods which eventually connected the ordinaxy 
mill tests Jk) the hair properties. 

After pointing out that, in one sense, the properties shown by “ singles ” yam 
as such m the mill testing-room were unimportant, because singles ” yam was 
only a temporary arrangement of the cotton, pending its construction into double 
yam, sewing cotton, and knitted or woven fabric, the lecturer stated that, of 
the four chief hair characters now recognized, three were more important than 
the weil-kaown one of length. These three were: the weight of a unit length of the 
average hair, or fineness; its intrinsic strength, or breaking load expressed in terms 
of unit hair-weigbt; and an imperfectly understood character of slipperiness, which 
helped towards uniform arrangement of hairs in preparing for the final twisting 
operation. The connection of these to judgments upon fineness and strength, 
feel and suppleness, in the hands of the expert grader was indicated, and some of 
the new apparatus for measuring these hair characters was demonstrated. 

It would seem likely that the main outlines of the science ” of cotton- 
spinning were now available for further study and use. Also, it was probable that 
exact knowledge of the properties of the cotton itself might become a better guide 
to the quality of goods manufactured from it, than the present crude tests applied 
to spun yam. 

328. Teb Effect of SuBJEOTZNa Cotton to Repeated Blowboom Tbeatbceet. 
By A. J. Turner. (BtiU, JVo. 10, Tech, 8er, No, 5. Indian Central Cotton Com¬ 
mittee, 1927.) A description is given of tests carried out to determine the effect 
of repeated treatment in the Ciighton opener, or in the scutcher, of baled cottons 
containing a large percentage of forei^ matter. Duplicate lots of three different 
cottons—viz., 289F, 285F, Hagari 26—were respectively given two, three, and 
four treatments In Crighton opener. One of the cottons was al^ given the 
normal treatment in the Crighton opener, but successive samples were passed 
through the scutcher three, four, and five times respectively. Each lot of 
each cotton subjected to each treatment was spun into three different counts 
of yam. Observations were made as to the behaviour of the cotton during 
working, and a record was kept of the number of breakages sustained on the 
ring frame during the spinning of each yam. Spinning test results are given 
showing the waste percentages and the various yam-test resolts, each yam 
being subjected to 60 lea tests, 100 tests of sin^e thread strength and extension, 
and 80 twist tests; each yam was also classified according to its evenness and 
neppiness. 

The results of the tests show that three or four treatments in the Crighton 
opener, as compared with the normal two treatments, yield an increase of only 
about } per cent, in the total waste for each additional treatment; otherwise. 
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the extra treatment makes practically no difference either to the behaviour in 
Bpinning, to the appearance of the yam—including its evenness and neppiness— 
or to the strength of the yam. The effect of additional scutching was very 
similar to that of additional Orighton-opening. 

It is poiated out that the reemlts r^te to small-scale tests, and that when 
cotton is being passed through in bulk somewhat different results might he 
experienced; in particular, if there should be a lack of uniformity in the flow 
of the cotton, such as to cause mtermittent accumulation in the Ori^ton opener, 
damage to the cotton staple might ensue. Beference is also made to the possible 
effects of different beater speeds, settings, and foimaMon of the grids of the 
opener. The chief condusionB drawn are: (1) That so long as the cotton passes 
T^ormly through the blow-room, repeated opening or scutching effects a 
blight improvement in cleaning without detriment to the strength of the yam; 
and (2) Ihat once cotton containing foreign matter is pressed into bale form it 
may be very difficult, if not impossible, to remove the foreign matter completely 
—especially if it consists of fragments of seed-coat—so that the appearance and 
value of the yam vary accordingly. 

824. Sprateng of Cotton. (Abstr. firom the Bpt. of the Eighth Ann. Gen. 
Mig. of ihe Br. Cot. Indm. Res. Asscn.^ October, 1927.) Erom the report of the 
Director we quote the following: ** It has hem claimed that spraying cotton 
during the opening process with a small amount of a special oil will lessen the 
dost in card-rooms. The process is now under observation in certain mills, and 
it seems that this object is really attained by the removal of a certain amount 
of dust in the blow-room which would otherwise be carried forward. When the 
trunk of the opener is horizontal or inclined at a slight angle, only a small pro¬ 
portion of the oil supplied in the spray goes forward on the cotton, and at least 
four-fifths of the oil highly impregnated with dust collects in the trunks. Even 
when the oil on the cotton is oiriy about one-twentieth of 1 per cent, of the weight 
of the cotton, it would seem that the yam spun is slightly weaker and less regular 
than when oO is not used.'* 

825. Cotton Waste : Mahufactobe. By H. Bichards. {Leipziger MomU. 
T€3d. Ind.^ 1927, 42, 245-6. Abstr. in Jmr. Text. Inst.^ xviii., 12,1927, A. 403.) 
Some general remarks on the spinning and weaving of cotton waste. On the 
question of using a softener, the author recommends a mixture of 2 parts olive 
oil softener (“ olivinsohmalze ”) and 1 of olein, diluted with 3 to 5 parts of warm 
water. 

826. Cotton Waste: Soran Absobftion. By E. T. Paris. (Pioc. Phys. Soc.. 
1927,88, 269-295. Abstr. from Jour. Tend. Inst., xviii., 12,1927, A. 423.) The 
most absorbent surface which has so far been tested consisted of a thickness of 
4 mebes oi loosriy packed cotton waste, held in place by wires stretched across 
it. Measurements at 512 vibrations per second gave the coefficient of absorption 
as 0-91. 


MISCELLAXEOUS. 

827. Axjlsi Institute: Pboblems to be Tackleb. (Abstr. from East AJr., 
iv., 177,1928, p. 697.) One of the immense tasks to be tackled by the Institute 
is that of defining and mapping the soil types of the East African Dependencies, 
the objects being to establish an accurate soil survey and to determine the inter¬ 
action of climate and soil. The results will, of course, be valuable to agricul¬ 
turists, who are to day often without exact knowledge of even primary matters 
concerning the crops which th^ are cultivating. 

828. Cotton Statistics: their Belatzon to MABXEnNO and Market Estz- 
MATEsro- By F. W. Tatter^all. (Abstr. in of Tearf. Inst., xviii., 11, 1927, 
A. 390.1 
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829* The Cottoh Tbadb Statistical Bchbatj. By E. B. Streat. (Abstr. from 
Jour. Text. I7ist.y xvvi., 18, 1927, P. 2^.) The Cotton Trade Statistical Bureau 
owes its establishment to a proposal first made by the Manchester Chamber of 
Commerce, and laid before the Joint Committee of Cotton Trade Organizations. 
It met with immediate approval from that body, who used their influence with 
the organizations they represented in order to secure promises of financial support 
sufficient to ensure a trial period of three years’ work. When the necessary 
groundwork has been done, the Bureau proposes to issue to its subscribers a 
bulletin of statistical information relating to all sections of the textile industry, 
to deal with markets and the influences which aflect them, with comparative 
production in the leading textile countries, and with such influences outside the 
textile industry as are likely to aflect its prosperity. 

380. The Gsoobafhzcal Basis of the Lahoashibe Cotton Ikoustey. By 
H. W- Ogden. (Abstr. from J. of Text. Inst., xviii., 11, 1927, T. 673.) An 
interesting inves^ation which leads to the following deductions: The cotton 
industry ^ south-east Lancashire, so far as this study is concerned, would seem 
to have its basis on— 

(1) The geological structure of the area, uith its gift of soft-water supplies 
fairly evenly distributed over the year. 

(2) The meteorological elements of a bountiful rainfall carried to its hill 
country, and occurring in every month, together with a warm, moist atmosphere. 

(3) A fine natural gateway through the Mersey estuary to the cotton-fields on 
the cme hand, and the consumers of the finished fabrics on the other. 

Historical causes have also played their part. This, however, is another line 
of investigation well worthy of careful research. The effect on humaniiy has 
been to create within the Mersey and Bibble Basins one of the most densely 
populated areab of the u orld, where there is a specialization of locality in industry 
with a corresponding complexil^^ of regional activities and functions. 

881. Mechanical Use of Cotton. (Abstr. from Text. Pec., xlv., 587, 1927.) 
Mir. E. C. Morse, in charge of the Xew Uses Section of the Cotton Textile Institute, 
states that 30,000 square yards of cotton material tv ere used in making the 
approaches of a new tunnel waterproof. The cloth was treated with an asphalt 
preparation which increased its resistance to moisture, and was laid in various 
thicknesses, ranging from two to six coalings of fabric. It is stated that cotton 
fabrics are extensively utilized in lining the foundations of bridges, subways, 
and tall buildingis by engmeers, who believe they make construction safer and 
more permanent. Highway officials are also experimenting with the use of 
heavy cotton fabrics in road construction. 

888. New Sfot Cotton Mabset. (Abstr. from Text. Bee., xlv., 688,1928, p. 83.) 
The Manchester “ Spot Cotton M^ket opened for business during the past 
month. Practically all the Manchester merchants and brokers, who number over 
sixty, are co-operating in the scheme. Bolton and Oldham spinners are prainismg 
their support. 

888. The Post-Wae Dbfbession in the Lancashibe Cotton Industry. By 
Professor G. W. Daniels and J. Jewkes. A paper read before the Boyal Statistical 
Society in January last. The subject is dealt with as follows: An investigation 
of the causes and character of the depression m the Lancashire cotton industry 
since 1920. Production and exports. Location of the depression. Analysis ai 
unemployment. General causes of the depression. Margins ” between raw 
cotton and yam in American and Egyptian sections. Einance of the industry, 

884. The Lancashibe (Totton Trade: ms Present Burdens and Suggested 
Remedies. By J. Crompton. (Abstr. in J. of Text. Inst.y xviii., 11, 1927, 
P.24D.) 
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885. The Trade Survey. By F. Hall. (Abstr. in J, of Text. Inst.^ xviii., 11, 
1927, A. 390.) 

886. Use OF Tbade Mares IN THE Ck>TiK>]r Industry. By J.BankmeFbalayson. 
(Man. Qmr. Cond.^ xv., 888,1927, p. 601.) 

887. Teee CkiTTON Futures Market; What it Is and What rr Bobs. By W. E. 
Meadows. (Abstr. from Int. Coi. vi., 21, 1927, p. 59.) An interesting 
article, which will help to make clearer to the outsider this part of the trade in 
cotton, which is usually so difficult to understand. 

888. Physiological Effects of Tehferature and Humidity on Ofebativbs. 
By E. E. Sayers and S. J. Davenport. (BuU. Hygiene, 1927,2, fcom Pub. HeaWi 
Rep., Wash., 1927,42. Abstr. in 8umm. Curr. Lit., viiL, 2,1928, M. 3.) 

889. International Instetute of Agriculture, Eome. In a note received 
from the Editor of the lot. Rev. of the Sei. and Pract. of Agriculture it is pointed 
out that until recently the Institute has lacked an important active policy, and 
has been obliged to devote its activities chiefly to scientiflc work and to statistics 
and documentation. This stuation is now being altered, and it is being at¬ 
tempted to make the Institute more living, a centre for the agricultural work of 
the world, and a meeting-place for all who live by agriculture, where they can 
find help and direction. A Commission of Associations and a Scientific Council 
have been formed, and have commenced work with Committees upon Agri¬ 
cultural Labour, Meteorology, Plant Pests, and so on. 

346. The Imfebiai. College of Trofioal Agriculture, Trinidad. From the 
Principars Eeport for 1926-27, we learn that the Associateship of the College has 
been granted to twenty-three students, ten of whom are ex-students of the 
Empire Cotton Growing Corporation. The Eeport records further progress in all 
departments, and a list is given of the papers published during the year, and the 
jonznals in which they have appeared. 

841. The Useful and Ornamental Plants of Trinidad and Tobago. By 
W. G. Freeman and E. O* Williams. (Obtainable from the Govt. Printing OS., 
Port-of-Spain, Trinidad. Price 2s. 6d.) A convenient dictionaiy of the various 
plants of Teis^uiad, whether native or introduced, with useful infonnatian about 
each. 


ADDENDA 

[Eeodved on the eve of going to press.] 

848L Studies on the Transport of Carbohydrates in the Cotton Plant. 
I. A Study of Digbnal Variation in the Carbohydrates of Leaf, Bark, 
AND Wood, and of the Effects of Ringing. By T. 6. Mason and E. J. 

{Anmds of Bokmy, voL xliL, No. 175, January, 1928.) The general outline of the 
work that these investigators are carrying out was included in a paper pubHshed 
in this Review in OctoW, 1927 (vd. iv., p. 330), and the present pnlfficatioa s 
the first to contain full details. The fQnowh^ snmmaxy is given. 

The experimental work described in this paper is an attempt to study the 
phenomena of carbohydrate transport by means of observations on sugar con- 
c^tration in the sap of the leaf and of the tissues (bark and wood) assumed to 
be ccmductmg. In addition estimations of total carbohydrate content of the stem 
tissues at relatively short time intervak are used to obtain data as to amount 
or rate of transport under specified conditions. The main conclusions are sum¬ 
marized below: 

“A. Methoda .—It is concluded that the variation in carbohydrate content 
or in moisture content of a mature plant organ or tissue is more accuratdy 
expressed on the basis of residual dry weight (total dry weight less carbohydrates) 
than on the basis either of fresh weight or of dry weight. 
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“ B, Diurnal Variation in Carbohydrates of Leaf and Bark, Wood and BoB ,— 

(1) 3>ii2Zual variations in the concentration of total sugars in the leaf are more 
highly correlated with variations in concentration in the hark than in the wood. 

‘‘ (2) Diurnal variations in the bark show a significant lag on those in the leaf. 

“ (3) The diurnal variations in concentration of total sugars in the bark axe 
in large measure due to variations in sucrose concentration. 

(4) Variations in rate of transport of sugar into the boll are significantly 
correlated with variations in sucrose gradient from bark to bolL 

“ (5) The rate of transport of sugar into the boll is about four times as rapid 
by day as by night. 

C. The Channd of Transport. —(1) Binging a stem below the foliage region 
interrupts the downward transport of carbohydrates across the region of the ring. 
As this interruption occurs within a period of a few hours from the time of ringing, 
it is concluded improbable that carl^hydrates are transported in the outer layers 
of the wood and that the interruption on zinging is due to the blockuig of the 
tracheae by substances exuded as a result of morbid changes in the neigh¬ 
bouring cells. 

(2) Binging does not inteirapt the tran^rt of carbohydrates into the stem 
immedtB.tdy above the zing, nor apparently does it affect transport out of the stem 
immediately below the ring. 

(3) Bmging causes an accumulation of carbohydrates not only in the bark 
and wood just above the ring, but also in leaves about 2 feet distant from the ting. 

“(4) As ringing interrupts the downward transport of carbohydrates in a 
stem and does not interrupt the downward movement of a dye in the wood, it 
is concluded that the two processes are fundamentally different. 

(5) Though ringing markedly increases the concentration of sugar in the 
wood as a whole above a ring, yet the concentration of sugar in the transpiratian 
current was not found to be affected. 

“ (6) While complete removal of the bark interrupts the transport of carbo¬ 
hydrates, the insertion of a ring of parafSned paper between b^k and wood 
permits of transport at nearly the normal rate. Contact between bark and wood 
is thus not essential for transx>ort. 

*‘(7) When wood and bark are completely separated, movement of sugar 
takes place through the bark at nearly the normal rate. Movement throng Ihe 
wood could not he established. It is concluded that the downward transport of 
carbohydrates occurs in the bark. 

(3) Evidence presented on longitudinal gradients of sugar concentratian in 
the Iwk suj^ests that concentration gradients play a part in determining rate 
of movement.” 

848. We have received from the Secretaiy, London School of Hygiene and 
Tropical Medicine, a notice regarding instruction in tropical hygiene, from which 
we quote the following: 

“ The need for instruction in hygiene in the case of every man going out to 
the tropics is, or should be, self-evident. He should be thoroughly w^ formed 
with regard to such everyday matters as to what he should eat and drink, and what 
he should wear, and especially what he should avoid. He should know what 
kind of housing conditions are best suited to tropical dimates, and diould be 
instructed with regard to the storage and preparation of food, and the supervision 
of the living habits of native servants. A dmple knowledge of questicms of 
water supply and sewage disposal is necessary, and somethiDg of the ha b it s of 
flies, mosquitoes, and other insects, and of the ways in whidi they spread disease. 
Any courses of instruction might well also include a short account ^ some of the 
more famiUar diseases, with simple methods of self-treatmeat, but at the same 
tune it would not be a wise proceediug to fill the mind of the yomg traveler with 
temfyiDg pictures of tropical maladies.” 
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It is understood that the authoritiett of the London School of Hygiene and 
Tropical Medicine will, in the light of suggestions made at a conference held 
xeooitly, now proceed to make arrangements for courses of lectures, and that an 
announcement with regard to the pzoTisi<mal arrangements for the nert twdve 
monthB may shortly be expected. At the end of that time the School will enter 
into occupation of the very fine premises now being erected in Bloomsbury, with 
funds amountmg to about £o00,000 provided by tbe Bockefeller Trustees under 
the terms of an agreement with the Britdah GoTemment. Enquiries regaidiag 
the courses should be addieesed vo the Secretary, London School of Hygiene and 
Tropical Medidne, Malet Street, London, W.C. 1. 


PERSONAL NOTES 

We offer our congratulations to Lord Lugard on receiving the honour of a 
Barony of the United Kingdom. Lord Lugard as a Vice-President of the 
Council and Chairman of the West Afirica Sub-Committee of the Corporation 
ha«» rendered valuable a<«si&tance to that body, and his help is greatly appreciated. 


OFFICERS OK LEAVE. 


W’hen an ofiicer of d <*olunial Department of Agriculture (or of the aUied 
departments of Irrigation, Transport, etc.) comes home on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officeib of the Empire Cotton Growing Corpoxa- 
tion,who have to collect, collate, and use all possible mfonoation relating to cotton. 
The Corporation would consequently much appreciate the courtesy if Directors 
uf Agriculture and others would be so kind as to inform them, in advance if 
possible, of the names, probable addresses, and approximate dates of aiiival 
in En^and of officers coming on leave. Hus would give the Corporation the 
opportunity of getting into touch with these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A farther courtesy 
would be conferred if tbe officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street) 
immediately opposite to the offices of the Crown Agents for the Colonies. 


At the date of writing the following officers are on leave in England from 
cotton-growing countries; 


Ceylon 
Gold Coast 


Iraq 

Kenya Colony 
Nigeria 

Tanganyika Territoiy 
»» 

»> 


Mr. T. H. Faisons. 

Mr. G. S. Cotteieii. 

Mr. T. Hunter. 

Mr. J. T. H. Stein. 

Mr. D. D. Paterson. 

Mr. E. J. Hall. 

Mr. A. S. Haxtky. 

Mr. D. P. Stanfield. 

!&!t. T. Thornton. 
m. W, J. Hifl. 

Mr. R. W. R. Mffler. 

Mr. C. M. H. Sutherland. 


Mr. W. J. Jenkins, Deputy Secretary of the Indian Central Cotton Committee 
is also oa leave in England. 


PBun:u> IS bShMX bbualh jtr muLUkO abi# xop., uiiLUftoao iJSi> 
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THE COTTON INDUSTRY ACT 

AifOKO other ohstades that interfere Tvith the fordier progress of 
the ootton indnstiy, there lies one that maj be imagined as a broad 
stream that must be crossed. On the near side one piotnres the 
industry as it exists at present, liable to great flaetuations in supply, 
and in the cost of that supply, otnug to the too great dependence 
that has to be placed upon the one great source of raw ootton at 
present available. Let there occur unusual activity of insects, 
early frosts or other cliniatio disadvantages, great prosperity of the 
local spizming industry, or other easily concaved eventualities, and 
down goes the supply of ootton available for export, and up goes 
the price; and Lancashire must pay it, or go without the cotton. 

But there is no absolute necessii^ why such a state of afbirs 
should continue indefinitely. On the other side of the river that 
must be crossed one pictures the growth of cotton in so many different 
parte of the world, with such different conditions and dimates, and 
in such quantity in each, that an excess or a deficit in one will usually 
be made up by a deficit or an excess in another, and will have but a 
di^t effect, whether upon the supply of cotton, or upon the price, 
while at the same time the latter will be as low as is consistent wiHr 
a satisfactory return to the cultivator. [Ineidaitally, this will 
involve, among other things, a great improvement upon the trans¬ 
port fadlities at present available in most places.] 

The passive across the river, from the one condition to the other, 
will be a slow, laborious, and troublesome affair, but it luus now very 
definitely begun. The team, so to express it, has entered the river. 
We have the authority of a great man for the Tnavim that it is not 
wise to swap horses undm such conditions, and it is at least equally 
inadvteable to get rid of the animals ^together. It is a matter which 
redounds to the credit of the workers in the cotton industry—&om 
the simpltet hand-worker to the most hi^y placed admizidsirative 
officer—that they have deady 'realized this fact. Ih spite of die 
V. 3 200 14 
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great diffioolties tinder which the industry is at present stro^^ling, 
nrather the one nor the other has wavered in support of the Ootton 
Eidnstry Bill, which imposes upon the industry, at its own desiie, 
a tax for the support of the necessary research and adnunistzation 
to effect the change outlined above, a change which involves the 
growing of much cotton in as many portions of the Empire as may 
he posable. 

As above mentioned, this great change in the geographical dis¬ 
tribution of the cotton-growing industry has now definitely begun. 
During the last season, the Empire, independently of India, produced 
over 400,000 bales of cotton of good quality, on the whole rather 
better than the Middling American which makes the cotton of every¬ 
day use. Lai^e quantities were also produced by Brardl, Peru, and 
other ootmtries. True it is that not aU of the Empire-grown ootton 
goes to Lancashire; but the growers, who are British subjects, get 
their price for the ootton just the same. Production of cotton in 
any fresh place helps to steady the supply, and the price. If Lan¬ 
cashire wants the ootton, she can always have it by payment of the 
price, while its simple production benefits her indirectly, even if she 
never sees it. 

The work of the Empire Cotton Growing Corporation is just begin¬ 
ning to show good results, and the production of ootton in the Empire 
has now readied figures that are quite appreciable. To go back 
upon this work now would be a very retrograde step, and the industry 
is to be congratulated that this has not only not occurred, but has 
not come within measurable distance of occurring. By the end of 
another five years there is reason to hope that the present production 
of ootton within the Empire will have doubled itself at least, in which 
case it would reach to about 25 per csit. of the consumption in 
Lancashire. When it reaches 50 per cent., there will be a great 
increase in stability of supply and price. 

But iu addition to this, most of the Empire cotton is of distinctly 
better quality than that in most common use at the present time, 
and M it appears upon the market in larger and larger quantity it 
will make it more and more easy for Lancashire to spin finer counts— 
a change which is berug more and more clearly indicated as probable 
and necessary. The rest of the world has taken to spinning its own 
coarser qualities of cloth, and that frequently at a cost with which 
Lancadiire may not be able to compete. 

How difficult and troublesome the passage from one side of the 
stream to the other really is, and by consequence what a great mistake 
it would be seriously to curtail the work in progress, may be gathered 
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from the “ Beview of the Sitiiation in the Principal Cotton Gro'wing 
Territories of the Empire . . recently published hy the Corpora¬ 
tion. Climatic difficulties occur OTerywhere, and are usually serious 
miough to involve the breeding of suitable local varieties for each 
country before full success can be hoped for. In many plao% insects 
— e.g., the jassid in South AMca—are very troublesome, and involve 
the production of resistant forms. In other places labour or trans¬ 
port difficulties form the great obstacle, or the obtaining of a good 
water-supply by irrigation. And so on: nowhere is there any place 
clearly marked out for the immediate and successful inauguration of 
cotton-growing. Bui, on the other hand, there axe comparatively 
few places with suitable climate that do not hold out a hope that they 
may become in time important sources of supply. Until all have 
been thoroughly tried out with all the resources placed at our dis¬ 
posal by plant-breedh^ methods, and by improvements in cultivation, 
in facilities for transport wd marketing, and the rest, effort should not 
for one moment be relaxed. The success already attained is so con¬ 
siderable that there is now every reason to hope for a production of 
perhaps 2 to 8 million bales of good average cotton within the Empire 
(including India) before the lapse of a great period of time. This, 
added to the increasing production in other new cotton countries, 
will spread the cultivation over so wide an area with such different 
conditions of climate, labour, etc., that the alternate periods of glut 
and scardty of recent years, with their great variations in price, and 
their uncertam outlook for the future, should become things of the 
past, to the lasting benefit of the industry. 
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THE MOISTURE REQUIREMENTS OF 
TROPICAL CROPS 


BY 

H. MAETIN LEAKE, So.D. 

Of thd reqoiiemeiiis for plant growth nndor agriooltnral conditions 
only carbon dioxide, the source of starch and the sugars formed 
by the plant, is nniversally present in an abundance sufficient for 
nnrestricted growth. Of other material requirements, soluble 
mineral salts and oi^anio nitrogenous matter, the quantity present 
may be insufficient for vigorous growth, as the wide application of 
manures sufficiently indicates. But there are other, and as essential, 
requirements if free growth is to take place; of these the following 
are the more important. 

The plant in growing incorporates into its structure the food 
material formed from the carbon dioxide of the air, as well m water 
and the salts dissolved thermn which ace taken up by the roots. 
The process is a chemiosbl reaction which requires mrergy, and that 
energy is derived &om ligjit. Like most chemical reactions, too, 
it takes place only within definite limits of temp^ture, the optimum 
temperature vazyiag with different species of plants, and the rate of 
formation of food material will, other conditions being favourable, 
vary with the temperature until that optimum is reached. The 
third essential is water or, better, humidity; for air humidity is as 
essential a factor as actual soil moisture. The plant is dependent 
on soil moisture not only as a medium to provide m solution the 
mineral requirements, but to maintain its tissues in a turgid, or 
unwilted, condition. It is dependent on sdr humidity not merely to 
Hmit the loss of water contained in the tissues, but to permit the 
access of carbon dioxide to those tissues in which that gi» is con¬ 
verted into starch or sugar; for the mediamsm by which the plant 
controls evaporation of the water contained in its tissues also controls 
the entry of carbon dioxide. When the evaporation of water is 
checked, the entry of carbon dioxide is likewise checked. 

The eraential difference between growth in the tropics and in 
temperate climates lies in the differmices found in the incidence of 
these three factors, light, temperature, and humidity, under the 
two conditions. The seasonal variation in tiie length of day is less 
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marked in the r^ons bordering on the tropics, and here light is not 
responsible for any marked seasonal variation in rate of growth, of 
which it is partly the cause in more northerly climes. Nor, as a rale, 
do the days of low li^t intensity, so common in a conntry like 
England, oconr in the tropics. Light may be s^d to be adequate 
within the range of the duration of the day, and it is removed from 
consideration as a factor limiting growth under tropical conditions. 

Temperatore, similarly, is adequate and rarely limits the growth 
of phmts adapted to a tropical life. To discuss whether it ever 
exceeds the optimum, as it undoubtedly does in the case of a 
temperate plant transplanted into the tropics, would exceed the 
limits of the present subject, which deals with crops normally grown 
in the tropics. Sudh cases, if they occur, are sufficiently rare to be 
neglected here; moreover, where temperature appears to be excessive, 
further mquiry will probably disclose the fact that the real ffiotor 
cheeking growth is air humidity; for really high temperatures, 110° F. 
and aver, are associated with arid conditions. 

Li^t and temperature thus being ruled out, humidity remains 
the mam natural factor controlling plant growth in the tropics, and 
it is this essential simplffication of the problem that lends importance 
to the study of the relation between the crop and humidity under 
tropical conditions. It is under these conditions that the study ctm 
be pursued freed from those complications which a dehcienoy of light 
or temperature superimposes. 

Under natural conditions humidity is dependent on local rainfall; 
and thou^ exceptions occur in the case of floods, as in Lower Bengal, 
and under certun special and somewhat exceptional physiograpMcal 
conditions to which reference will be made later, this may be con¬ 
sidered the normal position. BainfaU is, however, a very variable 
factor, but it is a variability which takes more than one form. In 
the first place, there is the variability which exhibits itself as inter- 
mittence. In no country do^ rain fall continuously and steadily; 
it occurs in intermittent showem of greater or less duration and 
greater or less amount. In the second place, there is that variahilily 
which exists between the rainfall of different regions, and which 
exhibits a definite annual cycle. At one extreme no dry season 
is demarcated; periods of comparative drought on^ are to be dis¬ 
tinguished from periods of comparative wet. Of such a nature are 
the regions with dense tropical forests characteristic of the equatorud 
^t. From th^, with infinite gradations of an ever-increasing 
intensity of the dry season, are to be distinguished the regions with 
alternations of marked dry and wet, or monsoon seasons; and, ulti- 
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mately, by a contraction in the dnmtion of the wet season, the other 
extreme characterized by desert conditions. 

It is this seasonal variability which determines the broad outlines 
of the ^irienltural praotioe of any pariienlar region. In the wetter 
i^ions are grown such crops as robber, cacao, and sugar, crops which 
take twelve months or more to arrive at maturity, and require con¬ 
tinuous moisture; in the monsoon tracts are grown seasonal crops like 
eott(Hi, maize, and BimaiTn (Sesamum), capable of axiiviog at maturity 
before the dry season sets in, and crops like coffee, tea, and sisal, 
perennial crops that is, but crops which are capable of withstanding 
a period of drought. The growth of crops like sugar may be extended 
into the monsoon area, where an artificial supply of water is available 
for their maintenance throughout the rainless period. In this latter 
case the factor controlling growth may be air humidity. The main 
features of irrigation and its distinctive characteristics will be con¬ 
sidered later. 

It is not this seasonal variabiliiy, however, that is the main topic 
of this paper. The object is, rather, to consider that first ela% of 
variability which is illustrated by the intermittence of the rainfall. 
Everyone connected with agriculture is aware of the fact that the 
quantity of rain is not the only, or even the most important, feature. 
As important as quantity is distribution. Even in countries like 
England, where the rainfall is fadrly evenly distributed and where 
individual falls are rarely heavy, the importance of distribution is 
obvious. In tropical countries, where the hills ore commonly much 
heavier, the distribution becomes all-important. It is a co3Gamon 
feature of the Indian monsoon to find that the best agricultural result 
is obtained from a definitely subnormal fall when this is well dis¬ 
tributed. If, as is most desirable, it is attempted to measure the 
dependence of the crop on the rainfall—^in other words, to determine 
the i^eultnral value of r^dn—clearly account must be taken of 
distribution as well as quantity. The figures of total annual rainfall 
are not only of little value, but may be actually misleading. At 
Chenapunji, in the Assam hills, the annual rainfall averages over 
400 inches, and sometimes exceeds 500 inches; yet it is a hill station 
with a five-month dry period when practically no rain hdls. This 
may be compared with Bio with an average annnal fall of some 
40 inches. Yet the latter is a perennial ^rden in which all forms 
of tropical vegetation flourish. One of the heaviest falln in twenty- 
four hours, some 41 inches, is recorded in the dry area of Oqylon, 
while the heaviest fall in the writer’s experience, some 21 inches in 
twenty-four hours, at Cawnpore, equals a somewhat low but totally 
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adequate annual fall for the agrionltare of the tiaet had it been wdl 
distributed. 

TotfJ ftTiTinnl rain&ll was soon seen by those attempting to calou- 
late the agricultural value of rain to offer no guide to the agrioulturfd 
potentUdities of a country, and efforts to arrive at that value have 
tended to place an increasing importance on distribution. The first 
serious effort in this direction is that of Hawson, a former Gfovemor 
of Barbados and President of the Hoyal Statistical Society. In a 
report published in 1874 he analyzed the rainfall data of that island, 
and caleulated its influence on the sugar crop. He carried his analysis 
to the monthly abrogate falls without result, and reverted to the 
annual total. His very detailed analysis of the data, in a report 
occupying some 160 pages, may be summed up very briefly; he found 
that 1 inch of rain was responsible for 800 hogsheads of sugar in the 
crop yield of the following year. That he found such a relationship 
with the annual fall is due to the fact that the rainfall of Barbados 
is very equitably distributed. It is true a rdatively dry pffliod 
exists, but absolute drou^t is non-existent, while heavy rams—trains 
of more than 2 inches—are rare, and only associated with cyclonic 
disturbances which rarely touch the island. Hawson failed to 
identify a feature of Barbados, to whicfii reference will be made later, 
dependent on its geological formation smd minimizing the effect of 
such drought as does occur. 

Hawson’s work antedates the more recent developments in 
statistical method which are the feature of the end of last and the 
current eentniy, and farther progress awaited that development. 
This method, the method of correlation, has formed the subject of an 
article in this journal by Yule and En^edow; it has been extensively 
employed to determine the dependence of crops on rainfall and, in 
temperate dimates, on temperature. Detailed reference to this work 
is not possible here; summaries are to be found in papers by MeUish 
{Qwxfterhj Joumd Boyd Meteorohgicd Society, 1910) and Hooker 
{Journd Boyd StaHstied Society, 1907, and Qtiarterly Joumd of 
Boyd Meteorohgied Society, 1921). The basis of all these deter¬ 
minations is the division of the period of growth into a number of 
equal time intervals, varying from six days in some investigations to 
ei^t weeks in others. The aggregate fall for the corr^ponding period 
of successive years is taken and correlated with the yield, the process 
being repeated with each period into which the growth season has 
been divided. An outstanding example of work along these lines is that 
of Walter and also of Moore. 

Walter applied the method to the sugsu crop of Mauritius in 1910. 
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His objective was piimarily economic: an effort to work out a basis 
for the insazanoe of crops, more especially agi^t the losses doe to 
the < 7 clonio disturbances which visit that island so frequently. If 
the loss is to be ganged, some estimate most be made of the yidd that 
wonld have resulted had the <^done not stmek the Mand. Thon^ 
his results were striking they were insnfficient to convince the insur¬ 
ance companies concerned that they offered a basis for calculating 
risks, and the scheme fell throng. 

Moore, applying the same method to the rainfall and temperature 
data of the cotton belt of the Southern States of America, evolved 
in 1917 a system for estimating from those data the yield of cotton, 
for which he claimed an accuracy greater than that of the official 
^imate. 

la spite of the considerable success which attended the application 
of the statistical method of correlation, it soon became apparent Iffiat 
the system was far from perfect, the greatest source of error being 
the undue value—^undue, that is, in respect of its real effect—^placed 
upon heavy rain. Much of the recent work, coiffiequeatly, is found 
to consist of efforts to discount heavy rain by various ^tems of what 
is known as “weightii^.” Walter, for instance, recc^nized the 
desirabiliiy of such wmghtix^, and adopted a system which took 
into account the number of days during which raia felL His own 
example may be given as an illustration of the prindple of wei^ting. 
The different value to be assigned to 5 inches of raia in a month of 
thirty days, according as it ffiUs on one day or is distdbuted over 
twenty days, is given by the following: 

6 inches of rain on one day has a rdative value of 5-t-30 =0*167. 

5 inches ram on twenty ^ys has a relative value of (5-)-80) x 
20=8*388. 


More recently Eisher has evolved a newer method, and applied 
it to an analysis of the rainffill and wheat returns of Bothamsted. 
The method is intricate, involving polynomials up to the fifth degree, 
and is one which the writer is quite incompetent to interpret into the 
language of that lage body of the miimtiated to hi^er mathematics 
of which he is one unit. His method, however, follows those already 
described in this, that it takes a six-day time unit of which the 
abrogate rarnfaU is employed. 

Characteristic of all these applications of statistical method is 
the division of the crop period into greater or less intervfds of time, 
varying from six days to e^t weeks, of which the r^regate ramfall 
of the interval is taken to measure the effect of rain on the crop without 
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any allowance for a cany-over from one period to the next. By 
Eider’s method done is an allowanee made. Yet it is clear that the 
effect of rainfall does not terminate thus abmptiiy at the end of a 
period which is, moreover, arbitrarily determined without reference 
to the developmental str^e of the plant. This point was vividly 
brought home to the writer in the case of the fall of 21 inches already 
mentioned. This, though a continuous fall, ocoorred on Augost 81- 
September 1, approximately 10 inches falling in each twenty-four- 
hour recording period. In any system of division of time in which 
the end of the month is employed as separating the periods, an altera¬ 
tion of a few hours only in the inoidenoe of the fall would have placed 
the whole 21 inches in an earlier, or a later, period, and materially 
affected numerical calculations based on the resulting %aie3. It 
would appear, therefore, that any ^tem dependent on the use of 
aggregate Mis for arbitrary units of time is opmi to the criticism 
that it takes no account of the fact that the effect of rain, while it 
only commences with the actual fall, continues for a period, indefinite 
but lengthy, when compared with the time intervak commonly 
adopted for statistical work. 

To meet this criticism the writer has recently developed a method 
of evaluating the effect of rain which takes into account this essential 
characteristic. The name “ effective rainfall ” is applied to a daify 
figure obtained by adding to the actual rainfall of any day nineteen- 
twentieths of the ^[ure similarly obtained for the preceding day. Eor 
explanatory purposes the method may be applied to the first rain of 
the monsoon whmi a dry period sufOlcimitly prolonged to have reduced 
the cany over to an inngnificant figure is followed by a rain of, 
say, 2 inches. Nineteen-twentieths of 2 inches is 1-90 inches, which 
amount is carried forward to tiie next day. If no rain Mis on this 
day, 1'90 inches is the effective rainfall of the second day, and nineteen- 
twentieths of 1*90 inches, or 1*81 inches, is carried forward to the third 
day. But if rain, say, 0*S0 inch, falls on the second day, the effective 
rahafall becomes 1*90+0*50=2*40 inches, and the amount carried 
forward to the third day is nineteen-twentieths of 2*40 inches, or 
2*28 inches. In this manner a continuous curve is obtmned {vide 
chart) which represents in very graphic manner the mokture con¬ 
ditions of a tract. 

The assumption here noade is this: of the rainfall of any particular 
day one-twentieth is lost, or fails to become effective for plant growth, 
and, of the remaining nineteen-twentieth, a like fraction Mis to 
become effective during the second day, and so cm. The successive 
fractions represent the loss due to rtm-off, percolation, direct evapora- 
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tion from the soil and absorption bj the plant. Clearly the loss is 
affected by such factors as temperature, and the same amormt of 
run is responsible for a more enduring effect in a temperate climate 
like England than in Ihe iro|des, and in the cool^ months of the year 
than in the summer. The fraction of one-twentieth is, therefore, only 
applicable to conditions of furly hi^ and nnifozm iemperatore sndh 
as oooTir in the tropes, and wonld require modiffcation for tbe different 
conditions of temperate climates. 

The effective rain&n of any particular day is, thus, a measure 
of the soff moisture, derived from rain, available for plant growth, 
and takes into aceoimt the cumulative effect of all previous rain. 
The average effective rainfall for any particular period of days, 
consequently, affords a better measure of the effect of rainfall on 
plant growth than the aggregate of the actual daily falls for the same 
period. Although the method is only a prdiminuy approximation, 
undoubtedly capable of improvement and on many points open to 
criticism, it has been found to he of considerable use in attackii^ 
economic problems, a few of which may be indicated. 

The Governments of the various Provinces of India publish for 
trade purposes a series of “ forecasts ” of the principal crops. In 
Northern India, the Gk>vemment of the United Provinces publishes 
early each year a preliminary forecast of the area under wheat, in 
which the estimates of the irr^ted and unurigated areas are recorded 
separately for each of the forty-eight districts. Wheat is sown early 
in November, and the unurigated area is lai^ly dependent on the 
moisture derived from the preceding monsoon which c^es in 
September or early October. The actual area of unurigated wheat 
of the Cawnpote district has been compared for a seri^ of twenty- 
seven years, first with the total monsoon rainfall, and, secondly, with 
the vadue of the effective rainfall on October 15. The former gives 
a correlation of -f-O'fiS, the latter a correlation of -i-0'82. Practically 
interpreted, this means that the unirri^ted area of wheat can foe 
forecasted some two or three weeks before it is sown, and with an 
accuracy which is greater than that given by the official ^tem, the 
results of which, further, only appear some two or three months lat«r. 
A similar calculation of the unurigated cotton area of the Gawnpore 
district, a calculation which, for reasons which cannot be entered 
into here, is considerably more complex, gives a correlation figure 
of -fO'TT. An interesting economic point which has appeared in the 
course of this enquiry is that, while the irrigated cottem area is largely 
influenced by the relative price of wheat and cotton, the unurigated 
area is not so influenced. Cotton is sown on irri^tion prior to the 
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break of the monsoon, and on land which, if not put down to cotton, 
would probably be left fallow and sown to wheat in the following 
October. There is here interesting proof of the foresight of the 
ordinary Indian cnltirator, and an indication that he is quite alive to 
relative values. Further, the dependence of area on price is more 
marked in the main cotton tract of the Province, in the Aligarh 
district, for instance, than is the case in the Cawnpore district, where 
cotton is a less important crop. When, however, the unirrigated area 
is considered, no such relation between area and price is found. The 
doudnating factor here is the nature of the early rains. If these are 
favourable, the cultivator will sow cotton up to the limit of his ability, 
for is not a bird in the hand worth two in the bush ? The later 
mcmsoon may be unfavourable for wheat, surd at the worst, if the 
cotton crop fail, it will not be too late to plor^h and sow wheat or 
at least barley. 

The preliminary results here given sufficiently indicate the value 
of the effective rainfall in forecasting areas, though much remains to 
be done before any wide application of the method will become 
possible. Investigations have, however, been attempted along 
similar hues in the case of yield, and the two analyses undertaken 
may be briefly described. 

The Barbados cane crop is planted towards the end of the year 
and reaped in February to May; it occupies the ground, therefore, 
some fifteen months. There is no real dry period comparable to that 
of a monsoon tract, though the period June to December is definitely 
wetter than the period January to May. There are three seasons 
the rainfall of which has bean found to affect the crop yidd; they are 
the wet season prior to planting, the dry season subsequent to plant¬ 
ing, and the wet season preceding the harv^t. The corrdations of 
the average effective rainfalls of these periods with the yitid are, 
respectively, -hO-44, -f 0’42, and -|-0*76, aU of which are significant 
figures and definitely higher than the corresponding figures for the 
total rmnfaU for the corresponding periods. An analysis of Rawson’s 
figures is now being worked out, his report giving the necessary data 
including dsuly rainfall returns from 1847 to 1872; but the present 
results draw attention to a point, not recognized by Rawson, that the 
rainfall of the wet season prior to planting, and, therefore, two years 
prior to harvest, has a material effect on the yield. The explanation 
is probably to be found m the nature of the coral rook of which 
Barbados is built, it, to a greater extent than in normal soils, 
the water is held as in a sponge to be returned to the surface during 
the succeeding dry weather when the young sets are establishing 
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fibemsetlves. A somewhat similar phenomeaon is met with in Bihsur, 
where indigo used normally to be sown in Match, althon^ there 
might have been no rain later than early in the October previotts, 
and none could be expected before mid-June. Here, however, the 
supply of water lor germinatiQn and growth of the young indigo plant 
is due to the upward throst imparted by the head of water in the 
Hills and derived from the previous monsoon. 

One other analysis may be referred to, because it illustrates a 
further devdbpmfflit of the use of the effective rfdnfall, and, dealii^ 
as it does with the cotton crop of the Bhulia farm in the Bombay 
Presidency, it will be of espedal interest to readers of this journal. 
!Fhe general interest, however, arises from the fact that, in this ca^, 
there is direct evidence of the evil effect of excessive, as well as 
deficient, moisture. 

The general habit of the cotton plant is too well known to req[uire 
desmiption here. The essential features are that a p^od of vegeta¬ 
tive growth is followed by a flowering period when, if the froits set, 
the food materials formed by the plant ax& graducdly diverted from 
vegetative growth to the developing bolls. The cessation of vegeta¬ 
tive growth which results automatically reduces flower production; 
but, with the ripening of the first bolls, food material is released for 
further vegetative growth, and, with it, renewed flowering. The 
normal flowering curve of the cotton plant is, therefore, bimodal (see 
chart), and the crop is the sum of the produce of two flushes, thou^ 
in practice, the product of the first flush only is collected and the crop 
cot out before the second flush develops. The moisture requirements 
of the cotton plant differ materially at the different stages of its 
devdopment. Being sensitive to excessive moisture—it is a common 
Indian saying that a good cotton year is a hdf-famine year—^it 
requires adequate, but not excesdve, moisture during the first, or 
vegetative, period, and a rdativdy dry period during the first flowering 
period, for too much rain at this stage leads to excessive boH shedding. 
With the cessation of the first flowering period the crop requites 
adequate rain to give renewed vegetative growth, and it is even able 
to withstand heavy rain if this is not too prolonged to damage the 
ripening fruit; while, with the devdopment of the second flush, 
a diminution of the rdnfall is necessaiy if the bolls are to mature. 

Working from this basis, it has been found possible to draw two 
curves representiiig respeotivdy the upper and lower limits of moisture 
requirement. Where the moisture, as measured by the effeciave 
ramfall, falls below the limit ^ven by the lower curve, the pknt 
suffers in yidd, as is also the case when the moisture rises above the 
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upper limit. As long as the effeetive nunfall curve lies between the 
li^ts of the two curves the plant suffers no injury, and, hence, by 
adding the positive diveigencies above the upper limit and the 
negative diveigenei^ below the lower limit, a measure of the diver* 
gence of the season from the optimum is obtiuned. Ih tire case of the 
Dhulia farm crop a corrdation of - 0*70 has been obtained. 

The possibility of calculating such a dual effective raio&U curve 
for a crop, however, has wide implications. The above analytis refers 
to a plant of the “ negleetum ” type of cotton with a very short 
season. It is certain that a similar characteristic curve, and one 
readily distingnishable from the above, could be worked out for 
cotton of the American type. The dual curve appears, in fact, to 
have a specific and even varietal significance. Such a result, if con¬ 
firmed by farther work, would be important. On the available in¬ 
formation it is already possible, by working out in the above manner 
the rainfall data of a tract in which cotton has not hitherto been 
grown, to indicate broadly the type and with considerable accuracy 
the best season for sowing. Further work along these lines with the 
object of determining the curves characteristic of different varieties 
should render it possible to state on a priori grounds the varieties 
best suited to any particular tract for which the daily rainfall data 
ate available. 

Agricultural development, however, is not limited to tracts with 
adequate rain&ll. There are large and important tracts where a 
defident rainfall is rdnforced by irrigation. Here an entirely new 
set of conditions arises. Irrigation, like rain, adds moisture to the 
Btnl, and provides adequate moisture to the roots, but it has a rela¬ 
tively small effect on air humidity, which may now become the con¬ 
trolling &otor of plant growth. The phenomenon is well known to 
all who have practical experience of agriculture in hot and dry 
countries. In Northern India the cane mop is planted in February 
and Ilatch, and is kept alive over the succeeding hot weatha by 
irrigation. But, whatever the amount of water supplied, growth is 
n^riigible, fox the hot dry air induces closure of the stomata, which, 
in its tiun, checks the formation of food materuds. Under these 
conditions no interpretation of ixr^tion water in terms of r ainfall 
will enable an estimate of yield to be made, for the reason that it is 
not the available moisture in the soil, of which the effective 
rainfall is a measure, but the air humidity, which now controls 
growth. 

A most inter^ting example of what appears to be an i11nnt.rq.ti on 
of this condition is to be found in the Sudan. The report on the 
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An^o-EgTptian Sudan for 1926-27 (published by the Empire Cotton 
Giomog Corporation) contains the follo'vring passage: 

One extremely interesting feature was noted, and that was 
the entirely different behaviour of the cotton on the Gezira 
Beseareh Pann, compared with the previous year and with 
former ^perience in Gezira. 

The (Merence lay in the fact that the phenomoion of sup¬ 
pression of the lower fruiting branches was practically absent. 
Effective fruiting branches were commonly product in the 
tenth or eleventh leaf axil of the stem, as i^aiust the twelfth or 
fourteenth axil in the previous season’s crop. This effect was 
shared by all the cotton plots on the Gezira Eesearch Farm, 
and by w varieties (in different degrees) in those plots. The 
change would not have been considered v^ remarkable, if it 
had not been noted that the plants at the adjoining Barakat Seed 
Farm did not show it. The behaviour there was that of the 
normal Gezira type noted in last year’s report, fruiting branches 
being produced in the thirteenth to fifteenth a^, or even higher. 
An examination of the cotton in the nei^bouxmg areas showed 
that it agreed with the normfd Barakat type. 

The improvement in appearance of the crop at the Eesearch 
Farm was very striking, the usual “ le^jness ” being practically 
absent. This improvement was accompanied by a very much 
improved yield, and by an entirely different manner of “ arrival ” 
of the crop as compared wdth Barakat. 

There is here a very marked change in habit of the plant 
from abnormal to noimed, a change which is, apparently, due to 
differences of environment so slight as not to be immediatd.y apparent. 
On this aspect the report continues: 

The reasons for this difference in behavour are bdng in¬ 
vestigated, and it is hoped to publish the results at a later date, 
but it wo^d seem probable that they are coimected with the 
presumably higher moisture content of the soil at Wad Medani 
brou^t about by an extra watering given in the earlier stipes 
and conserved by more frequent smface tillage, or possibly by 
a lower soil temperature or air temperature indnced by mese 
waterings. 

The main present interest of the observations here recorded lies 
in the fact that the conditions under which the plant is growing at 
the time when the first fruiting branches are forming appear to be 
critical; a change, so small as to be far from obvious, being suffident 
to produce a marked change of habit in the direction of increased 
health. The plant is evidently exposed to a water strain; but water 
strain may be induced either at the point of entry, the root hairs, or 
at the point of exit, the stomata. In the former it is not necessarily 
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the absolute amount of water contained in the soil whieh regulates 
the supply to the plant; it may be the rate at which moisture moves 
through the sod to replace water taken up by the phmt throng the 
root hairs. A strain so induced would, in consequence, assert itsdf 
reiatirdy early in heavy soils, such as are diaraoteiistio of the Gezira. 
In the latter case the strain is induced by external &ctors, air hmnidity 
or temperature, the effect of the former being emphadzed by air 
motion—that is, by wind. Within limits, therefore, the water strain 
may be controlled from either side in a manner similat to that by which 
the draught to a furnace may be controlled by dampers set either in 
front of the fire bos or in the flue. Temperature and air humidity 
are both variable factors showing a marked diurnal fluctuation, and it 
is conceivable that the plant is subjected to a limitation imposed 
alternately at the roots and at the shoot. It is possible, therefore, 
that a general increase of air humidity, or a fdl in temperature, the 
effect of which would be to round off the peaks of the evaporation 
curve, would be effective even if that effect were the indirect one 
of reducing the plant’s drain on the soil moisture. And where 
the adjustment is so fine as the observations indicate, a very 
sli^t change mi^t be suffiment to produce a marked change of 
habit. 

In following this line of thox^t it is hardly possible to avoid 
associating the phenomena with another cbaractetistic of the G^dra 
tract. There is hmre an area of 800,000 acres of cultivated land, of 
which some 100,000 acres are under crop, placed in the midst of an 
extended desert in which the only free water surface is the narrow 
strip of the Blue Nile. This ares, moreover, has only recently bean 
attained. Is it not concmvable that, with this increased area, a 
general zro of air humidity has resulted which, though too small to 
be readily detected among the large daily fluctuations, is adequate 
to produce the observed effect ? Such an effect would not be uni> 
fbmily apparent, and would be likely to occur locally where conditions 
favour the formation of pockets of relatively still air. 

Certain observations of Wiliiams (BulL 82, Te(fliiiic{d and Scientifie 
Service, Ministry of Agriculture, Egypt, 1923} on the conditions under 
which cotton is grown in different countries would seem to point in 
the same direction. In this note he draws attention to the Edmilarity 
of the temperature at the commencement of picking in all countries 
except Mesopotamia. But the phenomena in the Sudan eoucem 
the early stages of growth. If his diagrams be studied,* it will be 
noticed that three ooxmtii^ exhibit an excessive temperature at thin 
* The diagram appended is taken from this paper. 
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period: Gie Sudan, 'with an average mean temperatnre of 29° 0. to 
81° 0.; Madras, with an average mean temperatoxe of 28° 0. to 29° C.; 
and Nigeria, with an average mean temperature of 27° G. to 28° 0- 
The remaining conntries have ayeiagd mean temperatnres ranging 
from 12° C. to 21° 0. Of these three oonntries the Sudan only has a 
markedly low air hnmidity, and it is an ob’vions temptation to look 
to these two abnormal conditions, high temperature and low 
humidity, for an explanation of the abnormal development of the 
plant. 

The problem in the Sudan is here referred to because it illustrates, 
better than any other known to the 'writer, the intricacy of tdl 
problems concerning the -water balance of plants in the held. What 
the true explanation may be, and whether there be any ba^ for the 
speculations here outlined, for on the available information they 
caimot be other than speculations, -will only be determined by the 
work now in hand in the Sudan. 

It would appear, then, that in the tropics, while humidity is the 
major factor controlling the growth of the plant, that conixol is 
exercised in two entirely distinct -ways; throng the soil, as soil 
moisture, and throng the mr as air humidity. The former phmo- 
menon is r^[alarly exhibited, €uid, sinee the fluctuations in soil 
moisture are relatively tiow, considerable progress has been made 
in the determinatioa of their effect on the growth of the crop. 
Mnetuations in air humidity axe much more erratic and rapid in thmr 
incidence. Not only is there frecjuently a large daily fluctuation, 
but those chai^ra are intimatdy bound up -with other conditions 
such as msolation and temperature, and the effect of air humidity as 
distinct from these others is not readily determined. The plant 
itself, too, possesses a greater capacity to adjust itself to these rapid 
fluctuations. The writer well remembers the first introduction of the 
Natal-Java indigo plant into Bihar early in the century. Seed was 
obtained from both countries, and thou^ specifically the same plant, 
there was a marked varietal difference between the plants according 
to their source. Seed is harvested by cutting the plant and laying it 
out to dry, and, on drying, the pod is explosive and capable of 
throwing the seed some yards. In one case the plants of the two 
varieties had been cut and laid out to dry in close proximity, -with the 
result that the seed became inextricably mixed and the subseguent 
crop was like-wise mixed. It was possible, however, merely by 
sta n di n g beside a field during the hot part of the day, to pick out 
the two varieties -with certainty; for one (memory does not at this 
distance of time carry with any certainty which one) was distinctly 
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more ddicate, and in it the leaflets had dosed on to eaoh other and the 
whole leaves were folded round the stem, while the hardier variety 
did not require to make use of this adaptation against excessive 
insolation and low air homidity. Tflie water balance of crops nnder 
and conditions and irrigation thus ofleis problems of a complexity 
greater than is the case in a rains tract. 

Btcemei May, 1828. 

AnnsHnust. 

The ori^al paper has jnst appeared in Proc. Boy. Soc., B, 
108,1928, p. 82. 
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BY 

TEtiEVOB TBOUGHT, 

CoUm Betearch Botanic, LgdBLjm. 

k soiBiermo direction of the process of agrionltnral improTement is 
admitted to be, in these days, a sine qua non, and its value has been 
proved time after time. Barely, hovrever, has a more striking 
example been provided than in the Punjab. The history of American 
cotton-growing in the Punjab shows what can be accomplished, mid 
also, at the same time, holds out prospects of still further improve¬ 
ment in the future. 

It is many years since American cotton was first tried in the 
province. The introduction came &om Dharwar. American cotton, 
of what iras known as the New Orleans type, was introduced there 
in about 1825. Small samples of seed were brought for trial into the 
Punjab from time to time, but the crop holed to make headway. 
The farmers probably found that under the rainfall system of fanning 
enough water was not always available to ensure the crop maturing, 
and a return was made to the indigenous or desi type, which was 
hardier, and even in bad years would give something of a crop. Here 
and there fields of American cotton were still grown; and amoii^ the 
plants in the desi crop solitary American plants survived. This was 
the norma cotton of the Punjab. 

Hence, when the Agricultural Department b^an serious work 
on cotton in 1903, there was ready to hand a type of American cotton 
which had been growing in the province for years. In addition, fresh 
importations of Dharwar American seed were made. The ample 
supply of water consequent on the building of the new canals seemed 
to indicate that, for the irrigated districts, the Tnain obstacle to the 
growth of American cotton on a large scale had now been removed. 
Mr. Milne, who was appointed in 1907, started by adopting both the 
norma and the Dharwar American types—^m addition to other 
imported varieties—as the basis of his selections. 

His first selection to be grown on a large scale was called 4E. 
This was handed over to the Agricultural Department in 1918. In 
1924 this cotton was grown on an area of over a million acres, and m 
1927, in spite of a failure year in 1926, combined with very low prices, 
the area was over 780,000 acres. 
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Farther selections were evolved which in some respects were 
improvements on the 4F variety, but the ordinary Indian cultivator 
or zemindar has, so far, failed to adopt these with any enthusiasm. 
These selections, of which the two best known are 286P and 289F, 
though much better in staple, required from the average zemindar 
a much higher standard of care than he had been accustomed to give 
his 4F, and in consequence were never widely adopted. 289E with 
good cultivation can give high profits, as has been shown on the 
B.O.G.A. farm at Khanewal, but, being rather later in maturing 
than 4P, there was a certain element of insecurity about it in a 
locality where early frost might be expected. 285F has almost 
completely gone out of cultivation in the Punjab, though it is still 
popular in Sind. The reason generally given for its unpopularity 
was that it was not so hardy as 4F. The table below shows the 
respective areas of these varieties in 1926. 


Variety, Ana in Acres in 1926. 

4F. 1,126,687. 

285F. 6,112, 

289P. 6,500 (approx.). 


There are many desi varieties grown in the Punjab. Their 
common characteristic, compared with the cottons grown in the more 
southern parts of India, such as Surat or Madras, is a shorter growth 
period. This is necessary, as the cold weather in the Punjab starts 
early and may be cold enough to check all further development of 
the plant. In the south of India the cottons flower through the 
so-called cold weather, and picking does not begin until the beginning 
of February. 

The following table shows the predominating types of desi cotton 
in different districts* of the province. In no district are these types 
grown absolutely pure by the zemindar unless the seed has been 
obtained from the Agricultural Department. 


District, Fredomieuiiing Type Oroion, 

West Multan .. ,, G, sanguinevm. 

East Multan .. .. G, indicum (yeUow-flowexed). 

Jhang. G, indicum (ydDLow-flowered). 

Shalhpur .. G, indicum^ with G, sanguineum next. 

GujEanwala .. ,, G, indicum, with G, sanguiTieum next. 

Sialkote .. .. G, indicum (je!low-Uow@red). 

Bohtak .. ,, G. neglectum (yeHow-flower^), with G, indicaan next. 

Ludhiana .. .. G. neglectum Var rosea (white-Uowesed) with G, neg- 

lectum (ydQow-fiowered) next. 


* Fun details are available in the cotton surveys of these districfB, puhiidbed 
’ the Punjab Government (Government Printing Press, Lahore). The nomen- 
btuxe is that used in these reports. 
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Li addition, G. eemmtm and G. het^aeeum are ocoasionaQy found 
as constitaeints of the miztnie. Odd fields of pure G. Jurhaceum 
have been xecorded, bat the seed in some such cases hM proved to 
have been imported Lorn outside the province. 

The most popular improved variety is a white-flovrered G. inditnan, 
to which the varietal name of MoUisoni has been given. 

The general line of progress in desi cottons has been in the direo- 
tion of an improvement in the ginning out-turn, rather than in the 
direction of improvement in the length of staple. The staple length 
of desi cotton is not of great importance to the puidhasmr, whereas 
higher prices are obtained from the ginner for a cotton with a high 
out-turn. Hence the popularity of high out-turn cottons with the 
zemindar. It is of interest to note that improvement on these lines 
is parallded in other provinces—^for example, the United Provinoes 
and the Central Provinoes, thou^ in these provinoes the actual 
variety is different. 

4P and 289^.—4P is a plant with a spherical outline, bushy in 
appearance, about 1 metre to 180 cms. in hei^t. The monopodia 
are numerous, as many as twenty or more occurring on one plant. 
The stems and branches are densely pilose, and become marked^ 
sunbumt as they age. The sympo^ are borne at the extremities 
of tile stem and monopodia. The ewly sympodia on the main stem 
either never devdbp, or are aborted at an eady stage. They never 
produce fruit. The fruit-produdng sympodia may bear as many m 
three or four bolls per sympodium. 

The floweis are of the normal American type, ivory-coloured, and 
without leaf spot. The pollen is whititii. 

The leaves are small to medium in sira, five-lobed, with a not very 
jffominent pulvinus spot. They are not de^ly incised, and tiie 
sums is only moderatdy plicate. The lobes are mediumly inflexed. 
The upper surface of the leaf is not so haiiy as ^e under 
surface. 

The boll is almost sphetical in tiiape, and generalfy four-locked. 
The lint and seed characters are shown in the table below, where 
4F and 289F are compared. 

289P is a cotton with a similar habit of growth to that of 4F, and 
ozdy a few differences in other respects. 

The 289P plant is a larger and even bushier plant than 4F as a 
rule, with larger and flatter leaves; its leaves are not quite so hairy, 
and it takes considerably longer in its v^ietative growth. The 
main differences lie in the hnt and seed, as shown in the table on 

T>. 281. 
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LINT A^^> ^KD CHABACXIRS OF 4F AND 289F. 

Atxbaqis 07 300 Bolus couLscm) at Bassos is 1905 as Lyallfob. 


1 

i 

4F. 

289F. 

i 

Number of locks per boll. 

Over 98 per cent, 
four-lock. 

1 

Two-thirds four-lock, 

1 one-third five-lock. 

Weight of seed cotton pear lock. 

0*87 grm. 

0-88 grm. 

Wei^t of lint per loc£ 

0-286 grm. 

0*256 grm. 

Wei^t of 100 seeds. 

8*0 grms. 

9*2 grms. 

Lint index (weight of lint per 

3-9 gnns. 

3*76 grms. 

100 seeds). 

Ginning out-turn. 

^ 27 per cent. 

33 per cent. 

22-0 nuns. 
Greenish fuzz, very 

Average combed halo l^igth. , 
Seed choractezB. 

28-7 mms.' 

White full fuzzy. 

1 

variable, from almost 
naked to full fuzzy. 



Climaie of Punjab .—Cotton is gzo^ in the Ponjab during the 
stunmer. Soidng takes place from the end of April to the beginning 
of Jane. Both May and June are diy and very hot. The tempera¬ 
tures are more severe in the south-western porrion of the province 
than farther north and east. A fall in temperature occurs at the 
beginniag of the rainy period. The rains occur in spasmodic showers 
from about the middle of July until the middle of September. The 
lines of equal rarnfall run approximately north-west to south-east, 
and the south-western portion of the province gets the least ramfall. 
The conditions for growth during this period are generally favourable, 
though there is a tendency for the cotton plants to make too mueh 
wood. A characteristic feature of the summOT are the frequent 
dust storms. These have a markedly depressant efiect on the growtii 
of the cotton plant, and may do considerable damage during the 
early stages. 

General Me&ods of OvMvcction .—^In irr^ted tracts cotton is sown 
after toria {Brassica campesiris) or wheat. The beriming of May 
is usually accepted as the best time for sowing, but there is recently 
a marked tendmcy for sowings to become later. This is possibly 
correlated with the practice of sowing after wheat. 

Generally the land is irrigated, and as soon as it can be worked 
it is ploughed, sohagaed,* and the seed either scattered broadcast and 
harrowed in, or sown in the furrow of the desi plou^ in lines. 

The more enl%htened cultivator tries to avoid sowing cotton after 
wheat, but as the area of wheat is generally about half tiie holding, 
it is frequently difficult to avoid doing so. 

* The fiobaga is alieavy beam drawn over the land by ba]Ioofc%wbi(di acts as 
a dod onishear and also oompactB the soiL 
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Cnltivatioiut prior to tlie sowing of the erop are ooearaonally given, 
but if cotton is sown after wheat there is actnallj no tune for them, 
as the wheat is gener^j not harvested sufficieotly early to allow 
of more than an immediate watering, and sowing on the seed bed 
produced from this. 

As the temperatures are h^h, germination is rapid, and the 
seedlings are through in four to five days. The average seed rate is 
9 to 10 lbs. per acre. 

Erom now until the end of June water is withheld unless the crop 
idiowB serious signs of distress. From that time five or sir irrigations 
are g^ven up till the end of September. The Agricultural Department, 
however, recommends that irrigations should be given in October 
and November. The average cultivator does not take very kindly 
to this, as his main interest seems to lie in t^e wheat crop, and water 
is required at that time for preparii^ the land for wheat. As toria 
sowings are also made in September, if possible, the demands on the 
available water-supply are very great, and the cotton suffers. 

G?he practice of sowing in i^es is making headway, and this 
permits of inter-tillage. But still many cultivators do no tillage 
work on the crop at all from sowing till piokmg. 

Picking starts about the beginning of October, and if conditions 
are &vourabIe may continue till January. The first pickings are 
not so good as the latar pickings from the point of view of lint quah^ 
or seed devebpment. 

The first flutir of fiowms arrives at the b^inning of August, and 
the first bolte open at the beginning of October. Few flowers are 
formed on the main stem. It seems that the air shade temperatures 
and the soil temperatures during May and June are so high that the 
plant is not given an opportunity to develop the sympodial branches 
that would be expected on the main stem, and so produces its crop 
on the monopodial brmiches. This would account for the fact that 
three months elapse after sowing before the flowering flush, instead of 
just over two months, as appears to be usual with other AmAriwin 
cottons. 

IThe time of maturation from the flower to the boll is with 4F 
about thirty-five to forty days, which lengthens as the season pro¬ 
gresses. Yet there is a period of about oiob weeks from the commenee- 
ment of flowering to the commencement of bofling. Thia delay 
requires some ezplmiation, and the cause of it may be found in an 
observation that has been made both in 1926 and 1927, that in the 
early flowers there is a very considerable degree of non-dehiscence 
of the anthem in what appear to be otherwise perfectly rmrmai 
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fiowars. In consequence of this, fertilization do^ not take place, 
Etnd there is a complete sheddir^ of the first formed bolls at a very 
young stage. This phenomenon is being investigated, and details 
vdll be pnblMied in due course. 

Flowering, when it starts, is very prolific, but the shedding of 
bolls, even after the time when anther dduscence is normal, is so 
heavy that the crop obtained never fulfils the promise of its flowering. 
The percentage of bolls set from flowers opened is as low as 20 per 
cent, to 80 per cent. only. 

A difficulty which besets the cultivation of American cotton in 
the Punjab is the oecaxrenoe sporadically of “ fidlure years ” when, 
after a good start and apparently every indication of a good crop, 
just at tire time the early bolls commence to open it is found that the 
lint is weak and the seed iU-developed, with the result that the bolls 
do not open properly and poor yields are obtained. In a “ failure 
year ” this “ bad opening ” affects large tracts of country. 

The symptoms of this failure are similar to those recorded for 
“ rust ” or “ potash hui^er ” in America. In that country the 
fiuhire to make a crop is attributed to some form of soil deficienr^. 
Whether a similar explanation would serve to explain the Punjab 
failures is somewhat doubtful, though it seems to be generally con¬ 
sidered that the sofls of the Punjab tend to be deficient in humus. 
There seems to be little doubt t^t there is some nutritiorud defect 
which affects the plant, but more workis required from different aspects 
of the problem before certainty can be attained. The work done so 
far shows that the plant grows under very severe climatic conditions, 
and that dust storms, low humidity, h^h air and soil temperatures 
exerdse a depressant effect on growth at a time when shoot and, 
particularly, root growth should be proceeding without check. These 
preliminary checks would render the plant less resistant to any adverse 
conditions which occurred later. Thus in “ failure years ” it may 
happen that during September there may be sevme dust storms or 
low humidity, which, acting on a pUmt already affected by an unto¬ 
ward environment earlier in the year, may complete the crop’s 
destruction. 

The most hopeful prospect of a total elimination of this difficulty 
lies in the pzovidon of a plant which, with more careful eultivati(ni 
(to ameliorate the striagen<y of the climate), will be able to with¬ 
stand the most unffivourable environment which might occur. 
That this may be a difficult matter will readily be realized. 4F 
cotton itself is a pariiGnlarly hardy cotton. Evidence of tiiis was 
found in the behaviour of Mesowhite cotton, which was found to be 
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a ooiton soitable for tie very severe climate of Iraq, but -wMoh at 
LyaUpor in 1927 showed many of the same symptoms that 4tE 
ezMlnts in a “ failure year.” The year 1927 was a partud “ failure 
year,” but the cotton was not so badly affected at Lyallpnr as in 
other parts of the province. 

It will be seen, then, that the general improvement of the Punjab 
AmArinaTi eiop depends on (1) the provision of a still hardier variety, 

(2) hirther reseandi into the best methods of growing the crop, and 

(3) the adoption by the zemindar of these methods when and as 
they are evolved. Much has been done, but much still remains to be 
done. 


WOUK IN PnOOBBBS, 

Pure Line Work.—la. pure line work with the American types 
the Tnain characters aimed at, apart from heavy yielding capadty, 
are: 

(1) A length of lint 1^ inches or over; (2) a high ginning oni-tum. 
Any type must be hairy, as there is otherwise the risk of jassid attack. 

Subsidiary to th^, a naked seed is preferable to a full fuzz, as 
the custom of the zemindar is to feed hie cattle with cotton seed 
when avtulable. For this purpose a naked-seeded cotton is pre¬ 
ferred. Naked seed would, however, be of minor importance, in 
comparison with the essentials mentioned above. 

A cotton which will produce its crop earlier than either 4F or 
289P is sdso desirable. Apart from the possibiliiy of naing the land 
more intenmveiy if the zemindar could pull Ids cotton sticks in 
November instead of February, the overwintering of insect pests 
would be checked. On the other hand, an abnormally early crop is 
probably not universally desirable, as the quality of the cotton might 
be spoilt by late rains. A cotton early enough to permit of wheat 
being sown after the cotton was removed—as is the eoirunon Egyptian 
ptactioe —^would involve a considerable change in the irrigation 
practice. 

An ” early ” strain has recently been produced from an original 
selection in 1925, which promises well. It has lint of a satisfactory 
length and a fairly high ginning out-turn. The variability of the 
4F seed for amount of fuzz proves to be due to a ndxture of different 
pure lines, and families breeding true for full fuzz character and for 
almost naked seed have been separated out. 

About 100 American and 100 desi pure line hunilies are grown 
annually on the experimental farm. 
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GnmSi, Fhwering, ami BoVmg Beccris.—“ Plant development ” 
carves are mamtained and compared with climatio data. The coarse 
of daily growth is inversely correlated with maximom soil tem¬ 
peratures at SO cms. depth; when the temperature of the soil at this 
depth reaches about 30° C. there is a depr^sant effect on growth. 
The soil thennograph records show that the soil temperature may be 
above 86“ C.for hours daily daring June,and occasionally the minimum 
temperature is above 86“ 0. for two or three days. 

Minimum air temperatures show some, but not a marked, effect 
on elongation; and days of bigb evaporation—which are frequently 
days on which dust storms occur—also show some depressant effect 
on growth. Dust storms, which are of frequent occurrence, cause 
a marked effect in redudng the amount of growth. Apart from 
temperature effects, it appears that there may be a definite physical 
effect, arising from sand and dust particles being blown against the 
plants by the hi^ wind. 

Fhaering Becoris show little relation to the growth curves. As 
most of the flowers which open are borne on the monopodial branches, 
it is not surprising that growth of the mairt stem and flowering are 
unoorrelated. The daily finctuations, however, agree closely among 
themselveB in curves from different varieties and treatmente, so the 
probability is that the rate of the flowering depends on some external 
environmental factor. 

In Egypt it has been shown that shedding of flower buds probably 
determines the fluctuations of the flowering curve, and data bearing 
on this point are being collected for Punjab American cottons. On 
account of tdie habit of the plant and adso that, as shown by the 
1926 and 1927 records, the total amount of bud shedding varies very 
considerably from year to year, the demonstration of the effect may 
be difficult. 

The period of development of the flowmr from the first external 
appearance of the bud in the axil of the expanding leaf is thirty-three 
days, a period similar to that found in Egypt. 

SoOmg Becords so far have given very little satisfactory infor¬ 
mation. The percentfge of shedding of the young bolls is very h^h— 
between 70 per emit, and 80 per cent.—and any relationship between 
flowering and boiling is very vague. 

The young boUs are shed at an average age of three to four days, 
and the period of maturation of the boll from the flower vazieB from 
thirty-five to forty days in the early part of the season, to over fifty 
days at the end of the season. 

A thirty-five day period of maturaiaon appears to be very short. 
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compared with the maturation period of bolls of other varieties in 
other conntries. As noted earlier, a recognized characteristic of 
the first pickings of Ponjab American cotton is that they contain a 
noticeable proportion of weak and undeveloped fibre. This gives 
ground for the snspioion that the short maturation period is actnally 
insoffident to matnre the lint and seed properly. In view of what 
has bear said above about the h^h soil temperatures which prevail 
in the Punjab, support for this suspicion is obtained from work in 
Egypt, whfflo high soil temperature were suggested as the reason for 
the shorter boll maturation period of plants grown inboxes.^ Hi^ 
soil temperatures in America have been shown to affect root devebp- 
ment adversely. An insuffident root devdopment implie {ua m- 
soffidfflit supply of nutrient material to the plant, and it seems 
possible that this may be the originating cause of the shortened 
maturation period. There are other observations which also point 
to this beiug the underlying cause of ill-developed seed and lint in 
the boll. 

CUatudio omd Mdeorciogieal Beoords .—^FuU records are kept of as 
many environmental conditions as posdble wbioh are likely to affect 
the OEop. In addition to air temperature, rainfall and humidity 
records, records of soil temperatures, evaporation, sunshiue, black 
and br^t bulb, and also daily weather notes are maintained. These 
will become very vduable as they accumulate. 

Boguing of Comnurcnal Yarietfies .—^Ih addition to pure line work, 
n^juing of bulk pbts of commerdtd varieties is undertaken. The 
Department of Agriculture is able to call on certain huge estates 
under the terms of their bases with Government for the growmg of 
considerable areas of any variety which it is desired to propagate. 
On certain of these estates an area is set atide for rognu^. The seed 
frtnn this area provide seed for a brger area on the estate the foUow- 
iug year, and a fflnaJl area is {^aia taken from this previously rcgued 
seed for farther roguix^. The purity of the cotton is maintained or 
even hnptoved by this procera, and the Department is abb to control 
for distribution a considerable bulk of seed of a high percentage purity. 

Comparative Trials. —Laige-soale variety tests and a watering 
t^ are eanied out. New types are tested gainst the standard 
oommerdal types, and different types of waterii^ and cultural con¬ 
ditions are tested against the standard. The Differential Watering 
test has oitly been in hand for one year, but in that year interesting 
indications were obtained. The quantities of water applied were 
measured by means of a notch weir in the field channel. The accuracy 
of this form of measurement is vitiated by one or two mmor factors. 
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bat these were partly overcome by takiag the readings of thelevda 
at the weir every five minntes while the water was flowing and aveng¬ 
ing for the period of flow. It was foond that the more water that 
was given daring the season the greater the yield; and that for an 
equal number of waterings given to cotton grown on ridges (in the 
Egyptian fashion) a greater yield is obtained by the use of about 
80 per cent, of the amount of water given in an equal number of 
waterii^ on the flat. Work in America on the root growth of the 
cotton plant as affected by flooding of the soil (combined with soil 
temperature), and Dr. Harland’s suggestion that faulty irrigation 
may be the cause of the hi^ proportion of weak hmrs found by Miss 
Clegg in Punjab American cotton, show the importance of detailed 
work on the water requirements of cotton in the province. 

Insect Pests. —The pink boUworm and the two Earias bollwoims 
(E. insulana and E. faMd) are the most serious insect pests. The 
former is particularly bad in the south-east of the province where 
desi cottons are chiefly grown. It is to be found, however, on 
American cotton in the Canal colonies, but whether it is likely to 
become a serious pest there or not is not yet determined. Although 
it has been present for some years, it does not seem to have increased 
appreciably. The Indian Central Cotton Committee have subsidized 
a scheme of research which is directed to discovering the reason for 
this; at present the opinion generally expressed is that the dimate 
of these parts has a detmrent effect on the pest, but, in view 
of how serious it might become, this opinion requires experimented 
proof. 

Earias years occur occasionally, when very considerable damage 
esm be done, but nonnaUy the Earias boUworms are not thorght 
serioas. 

Jassid (Empoascus) is presmt, but, on account of the hairy char¬ 
acter of AP, generally fails to do any noticeable damage. 

A “ white fly ” (Akisrodes) is constantly to be found during the 
humid months of July and August, sometimes in enormous numbers. 
It is reputed to do damage by the zemindar, but so fu {m accurate 
estimate of its harmful capabilities has not been experimentally deter¬ 
mined. Attacks of “ white fly ” are frequently reported under the 
term “ aphis.” 

The ordinary cutworm can be found on the seedling stage, and a 
species of Huips attacks the young plant in the early stages. A stem 
borer (Sphenopiera) is also found occasionally. 

When the bolls are open, the cotton se^ bug (Ostfecerenas sp.) 
congr^tes in them in thousands, and a red stainer bug (D^sdereus 
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ein^datus) is sapposed to dams^e the seeds eveiy year by sacking 
the seed joioes. 

Marketing .—^There are two pimdpal methods by which the 
zemindar can dispose of his kapas (seed cotton). He may sell 
locally to the village shopkeeper, who generally gives a poor price, 
but the zemindar is saved the troable of carting his kapas to the local 
market (mandi), which may be fifteen or twenty miles distant. Or 
he may, as frequently happens, bring the kapas to the market and 
sell it &ect to a broker or to a ginnery. There are many opportanities 
for sharp practice, and the illiterate small farmer probably does not 
get a fair price even then, ihou^ it may be better than he would get 
in the village. 

The Indian Central Cotton Committee are assisting financially 
in an investigation which is now bmng carried out by the Punjab 
Government into cotton marketing; the result when published 
should be of the greatest interest, and may give an opportunity for 
standardizing the market practices at the differmrt mandis. 

The kapas, when bought by the ginner, is stored in the open 
in the giimery yard awaiting ginning, baling, and export. The 
American cotton as grown in the field is generally of high purity— 
fields with a mixture of more than 5 per omit, of desi plants are in 
the minority. Mixing of desi and American kapas takes place in 
the ginnery, and the resultant lint finds a ready sale, particularly 
to Japanese spinners; but such mixing naturally reduces the value 
of the lint for Lancashire’s purposes. Mixed Punjab American is 
also penalised in Bombay. In spte of this, prevention of Tni-gfag 
seems diGBonlt; at present the lint is not graded for staple length, but 
only for “ class ”; if, or when, grading for staple becomes general, on 
account, say, of the wider cultivation of on American cotton of the 
289E class, with a staple of 1^ inch or over, there may be a posribility 
that TniTTiTig -will decrease. 

SeeOoei May, 1928. 
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THE TREATMENT OF COTTON SEED BY 
SULPHURIC ACID 

Fbou the published liteiattue on the treatment of cotton seed, 
before planting, mth sulphuric acid, it appesusd that a number of 
questions were involved, including the effect on germination, the 
sterilizing effect, the concentration of the acid used, and the period 
of immersion. 

A doubt had in particular been expressed as to whether the 
treatment mi^t not impair the germinatii^ power of certain varieties, 
or of seed which had already been somewhat affected by parasites. 

At the requ^t of the Corporation, the PhysaologiosJ Department 
of the Imperial Coll^ of Science and Technology kindly undertook 
to investigate the treatment, and flie report received from Professor 
Y. H. Blackman, F.H.S., is now published. It is hoped that the 
conclusions reached will be reassuring to those who use this process 
of seed treatment in different cotton-growing countries. 

For the purpose of the investigation the Corporation’s officers in 
the Sudan, Australia, South Africa, Bhodeda, Nigeria, and Nyasaland 
were asked to forward representative samples of seed, including 
(a) the different varieties or strains that were bdng grown; Q>) where 
available, seed from plants grown at different elevations, and in 
varying rainfall; (c) seed from plants that had been subject to little 
or no damage from insect pests and diseases; seed from plants 
that had shown sudi damage. 

In cases where the lint had been stained owing to the attacks of 
insects or of disease, offices were asked to include also a small sample 
to indicate the degree of staining. 

Finally, where officers had facilities for carrying out experimental 
work, they were asked to send detailed descriptions of the procedure 
ordinarily followed by them when treating seed in this way, accom¬ 
panied by recorded observations of the rise in temp^ature which 
occurs in the course of the treatment. They were faiths asked to 
determine, where fficilities existed, the .water content of the seed 
before treatment. 

The foQowiDg report is based on the results obtmned by Professor 
Blackman and his staff in the lig^t of the information on the above 
points kindly supplied by the Oorporaticm’s officats overseas, whose 
asdstance and co-operation ate hereby gratefully acknowledged. 
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REPORT ON THE SULPHURIC ACID TREATMENT OE 
COTTON SEED 

Br PROIESSOB V. H. BLACKMAN, F^.S- 

The value of this treatment for snrface sterilization of the seed 
has already been demonstrated, hut there seemed some possibility 
that the seed might, in some cases at least, be damaged by the 
treatment, and the germinating power thus reduced. The ger¬ 
minating power of seeds soaked in concentrated and in dilute amd 
has therefore been compared with that of controls soaked in water 
only. The results are based on the examination of 11,000 seeds. 

Tbeatment with SxnoNG Acrn.—^In these tests twenty samples 
of different origin, with germinating power varying from 5 to 100 per 
cent., have been tested by soaking for twenty to thirty minutes in 
concentrated acid in sufSeient quantity to cover the seeds, and then 
washing in several changes of water for another twenty minutes. 

The controls were treated for forty minutes m water only, and 
the control and experimental sets then germinated under the same 
conditions at 26° C. The percentage geruoination was taken at the 
second, fourth, and sixth day. 

A study of the percentage germioation in the different cases 
^owed that in some cases the control seeds gave the higher ger- 
nunatiog power, and in other cases the acid-treated ones. There 
was no clear evidence of definite increase or decrease m germinating 
capacity as a result of the treatment, whether one is dealing with 
seed showing good germination or seed of a germinating capacity of 
only a few per cent. It is possible that in some few cases the acid 
may produce a slightly favourable effect on germination under these 
conditions, but it must be a very slight one. There is no evidence 
of any injurious action. 

An epitome of the results with strong acid is given below. It 
is to be noted that the germination in both cases is as complete after 
four days as after six days. With the acid treatment, however, 
there is earlier germination, the second day results being in both 
sets of samples higher after acid treatment. 


Gekkdtatino Capacity op Sesus tb3&atsd wns Ck>XGEQ<rcEAYEi> 
SuLFBTBic Acid. 



Number of dajs in incnbaioF 

(26® C.) ...... 2 4 1 

1 6 2 

4 

6 

Average of 20 samples with 
genninating capacity above P^Cmt 

Per Ctaf. Per Cent, 

PerCenL 

Pei GmL 

50 per cent. .. .. 67 79 

80 \ 42 

77 

78 

Average of 17 samples with | 

genuluating capacity bdow | 

50 per cent. .. .. 17 2S i 

1 

1 

24 1 9 

24 

24 
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Effbot of Wbae Acn>.—^The ose of dilate acid has rec^tlj 
been recommended by Sherbakoff in place of the concentrated acid. 
In ibiB method the seeds are thoroughly wetted with the weak adld 
and then allowed to dry, thus concentratiz^ the add rfflnaining on 
the surface of the seed. In our espeiience this method did not 
delint the seeds and produced a very serious reduction in thdr 
germinating capacity. 

Tbhpkbatubb Effect. —^It seemed possible that if treatment 
with sixong acid had any detrimental effect on the viability of the 
seeds it mi ght , be due to the rise of temperature associated with the 
treatment. The temperature change, when the add comes in contact 
with the small amount of water in the seed coat, is only sli^t, as 
our observations diow. This ^ confirmed by the reports to the 
Corporation of those who have used the treatment tmder fidd 
conditions. If, however, durii^ the process of washing the mass of 
seeds is not well stirred, local heating of individual seeds may occur 
as a result of combination of water with add absorbed by the seed. 

CoxciiTJsiON. — Treatment of cotton seed with concentrated 
sulphuric add for twenty to thirty minutes, followed by washing in 
several changes of water for twenty minutes, can be safdy used 
for ddinting (by which an earlier and more regular germination can 
be obtained in the field), and for surface sterilization of the seed. 
The viability of the seed, as measured by germinating capacity, 
remains tmimfaired, whether one is dealing with a good sample of 
seed or a poor one in which the germination is as low as 5 or 10 per 
cent. 

AnnENnuu.—Some further experiments were undertaken in which 
the seeds were exposed for longer periods to the concentrated add 
the after-treatment being the same. 

The results are given below. 


Water (40 minutes) .. 
Ocmceateated H ^04 (4 hour) 
» » (1 hoar) 

„ „ (2 bows} 

„ „ (4 hows) 

„ „ (6 hows) 


Qerminaiion (per Cent). 

Two Days. Four Days. Six Days. 


68 86 86 

85 02 92 

71 86 86 

91 93 93 

88 96 96 

78 92 % 


An exposure to the strong acid for so long a period as six hours 
. has thus no injurious effect on the sample tested. Complete delinting 
was attained in four hours. 

I have to thank Mr. B. D. Bolas, who has carried out the germina¬ 
tion tests. 
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a H. BBOWN, B.SO., 

Botanical Section, Ministry oj AgrieuBure, Egypt. 

Ik the latter part of the last centniy the standard cotton of the 
whole of Egypt was a variety known as AshmimL Towards the end 
of the century came a succession of new varieties, each to some extent 
an improvement on the precediug ones, culminating in the intro¬ 
duction of Said in 1910. The student of the history of cotton 
varieties in Egypt will notice that these new varieties were exclusively 
cottons for the Ddta. With the coming of the first of them, Afifi> 
in 1882, the old Ashmuni cotton was related to Upper Egypt, and 
distingaished &om the new Ddta cottons by the name Uppers. The 
varietal name Ashmuni has persisted in Upper Egypt from that day 
until now, although whether the typical Uppers of the present day 
is in dl respects the same as that of forty years ago cannot be 
dfitennined with certainty. Only a series of spinning test records, 
kngtih, and finene^ measurements, such as did not then exist, could 
oiable ns to say aeeuratdy, but it may safely be assumed that the 
type has changed somewhat, mainly owing to leakage of Upper into 
Lower Egypt and Lower into Upper Egypt. 

The student will now ask why there has been such a marked 
improvement of Delta cottons by introduction of new varieties, as 
compared with the small shift in Uppers. This question is exceed¬ 
ingly difficult to answer. The only obvious reason that instantly 
suggests itself is the concentration of the interest in cotton quality 
in the Ddta, due to its greater proximity to the grading centre of 
Alexandria and the guming cmitres of Eafr-el-Zayat and Mahallet 
Eehir. The introduction of new varieties can ordy be effected by 
definite selection and seed control in the early stages, coupled with 
advice on their quality and value by those competent to jndge, by 
enlisting the early interest of the exporting merchants, presuming 
that the financial advantage to the grower has been proved. All 
these in the past have obviondy been easier to secure in the Ddta, 
and this alone may have been sufficient to account for the rapidity 
with which new varieties have been introduced from the early years 
of the centmy until now. Many of these were of no permanent value, 
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or if good were introduced in an impure state and quickly died out; 
a few, the most notable beii^ AM, Abbassi, Yannovitch, AhbiK, 
and Sakd, were a definite improvement on existing eottons, and bdd 
the field for a time. 

No such widespread interest in new varieties has been seen at all 
in Upper Egypt; indeed, it is generally tacitly assumed, and occasion¬ 
ally definitely stated, that good quality cottons cannot be grown south 
of Cairo, ^e statement has this much of truth in it—that the 
present-day Delta cottons will not grow wdl in Upper Egypt. But 
this is obviously begging the question. The Delta varieties of today 
are sJl presumably suited to Delta conditions, with their lower 
temperatures, greater humidity, and higher proportion of salt in the 
soils, and therefore could not be expected to be equally suited to 
Upper Egypt. It is hecomir^ increasirigly realized by plant breeders 
that aO suggested new varieties must be studied in relation to the 
particular district in which it is required to grow them, the obvious 
corollary to this being that in an attempt to improve the crop of any 
district, both the original selection and the growth and testing of 
the selections should be made in the district itself. Very little of 
such work has ever been done in Upper Egypt. 

The only exception of note to this statement was provided by the 
variety Zagora, which was introduced into Upper Egypt by M. 
Parochimonas, but quickly lost its identity there, becoming hope- 
lesriy meaged in Ashmuni, the two together still beiog known to the 
trade as Uppers. As a variety for the south of the Ddta, Zagora 
preserved its identity for a few years longer. 

With the formation of the Cotton Research Board in 1920, for the 
first time fadlities became available for sdection work on Uppers 
being carried out with the same ease as for Ddta cottons, and the 
results of the work so far have already gone a long way to disprove 
the idea that Uppers cannot be improved. 

Two bulk selections—one from Ashmuni and one from Zagora, 
which were in the hands of the llinistry of Agriculture at the time of 
the formation of the Cotton Research Board—^were first subjected to 
e]q>eriment. The Ashmuni selection quickly showed itself to be a 
particularly prolific yielder, and was first launched out into bulk 
propa^tion under the name of Ashginni Malaki (Royal Ashmuni). 

As has been mentioned, the outstanding quali^ of this variefy 
was its h^ yield. Rdiable comparisons of its quality with that of 
the Aabmuni it replaced ace difficult. The only figure available are 
those left by Mr. Bailey, late Botanist to the Ministry of Agriculture, 
stating the charaeteristios of the main Egyptian varieties as he found 
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them vhen he amTed in Egypt in 1919. He then stated that the 
average combed halo-length of Asbmnni was 25-26 mms. Ashmnni 
Malaki now gives combed haloes of 27-29 mms., so is presomably 
an improvement on the old AabmnTii —at least in length. No com¬ 
parative spinning test or fineness measurements are available, and 
a comparison with present-day mised Ashmnni would be valueless, 
as this in practically all eases would by now be a descendant of seed 
originally taken from the Ministry. 

Direct comparisons are, however, available from Ashmnni Malaki 
to the newer introductions. It was soon realized that the Zagora 
selection was as valuable agriculturally as Ashmnni Malaki, and, in 
addition, it was found to be a better spinning cotton. In 1926 the 
decision was taken to substitute this for Ashmnni Malaki, under the 
name of Zagora Malaki. Bulk propagation of this type has therefore 
been pushed ahead, and distribution of Ashmuni Malaki will cease 
with the current year (192&). Figures in the possession of the Cotton 
Besearch Board show the Zagora to have made a yam at SO’s averagiog 
10 per cent, stronger than the yam from the Ashmnni Malaki. The 
reason for this iucr^sed yam strength may be sou^t in the measote- 
ments of the fibre made in the laboratory. In a series of loealilafis 
in 1927, Zagora Malaki has given a hido-length 1 mm. longer than 
Asbwmm Malaki—i.e., 28-80 mms. (shorter haloes are ^nerally ob¬ 
tained tom the same variety grown tother south)—and measuremraitB 
of the hail diameter taken tom green bolls have shown it to be very 
dightly finer. 

The improvement of Uppers has thus started. The prospect of 
fortiier improvement lies in the wide-scale propagation of the varieties 
at piraeat in the hands of the Cotton Besearch Board, which stiU 
further belie the adage that fine cottons will not grow in Upper Egypt. 
Many selections, some of them with lint lengths equal to that of Sakel, 
are under trial, but how far these will prove agriculturally valuable 
to the feiah is not yet known. Two selections, however, have already 
given such good results that wide-scale propagation of them has 
been commooced in the present season. 

The first of these, Giza 2, has now been named Ashrmim Gedeed 
(new), and is planted in 1928 on an area of about 1,500 acres. The 
qualities of this variety are such that it may be safely predicted that in 
two or three years Zagora Malaki will have been completdy replaced 
by it. Figures avaQable show another millimetre in halo-lez^th— 
2 mms. longer than Ashmnni Malaki, a 4 per cent, redaction in 
hair diameter on Zagora Malaki, or 5 per cent, if compared with 
Ariunnni Malaki, and a yam strength at SO’s of 1-8 per cent, more 
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t.Tifl.Ti Zagora Malaki. Some fignies for spuming at lover counts— 

more nsnal Uppers counts—^haye shovn its jam strength to be 
even more superior to Zagora MalsJd. All this indicates a sli^tlj 
better quality. Ashmuni Gedeed couples vith this a definite 
agricultural superioritj over Ashmuni and Zagora MalaM (which 
were for all practical purposes agriculturallj identical), having given 
as an average in several localities in two seasons a 3 per cent, better 
yield, and having proved sli^tly earlier in flowering and boiling. 

Another step has thus been taken, for it may safely be stated 
that no cotton as good as Giza 2 has before been available from Uppor 
Egypt. The next step in si^t, tdbdt a slightly more problematical 
one, is the propagation of anoth» new selection called Giza 8. All 
Uppers types so fax, including Giza 2, have been practically identical 
in the field, at least sufficiently so to be included in one recognizable 
agricultural type. Giza 3 is a new departure. Its taller habit oi 
growth, darker coloured leaves, red stems, and lighter flowers, all 
render it easily distinguishable from ordinary Uppos. It is also 
distinctly later in growth and flowering, and this is, indeed, its only 
obvious drawback. It remains to be seen whether its good qualities 
outweigh this. At present they give every indication of doing so, 
particularly in the southern districts of Upper Egypt. A cotton like 
Giza 3 that will grow in Upp» Egypt and not lose in yield should 
have a marvellous future, and may, in fact, comparatively soon 
replace entirely the old Uppers. Upper Egypt b«ng practically free 
from boUworm, slight lateness is no great disadvantage. It also 
appears to resist severe dry weather or soil conditions. 

The lint of Giza 3 may ^ considered to be out of the Uppers dass. 
In combed halo-length and hair-diameter figures equidistant between 
thwe of Zagora MalaTri and Sakel are obtained—e.g., with Zagora 
giving a halo of 80 and Sakel 36, Giza 3 gives 88. Ih yam strength 
GHza 3 has givm figures of from 10-20 per cent, stronger than Zagora 
at 80’s. In direct comparisons with Pilion, a cotton grown esdudvety 
in the Delta, Giza 3 has been considered to be superior. 

It would seem likely that these two varieties— e^., Giza 2 and 8— 
will presently come into open competition in Upper Egypt for the 
best to win. The premium which spinners are prepared to pay f<w 
Giza 8 may decide the issue. The replacement of the large Zagora 
areas at pr^nt grown in the south of the Delta by Giza 8 or similar 
strains is another likdy possibility. 

Seeeived AprS, 1928. 

fPf. AbBtracfc 896, p. 26A below.] 
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The record of the Indian crop history which is given in Table L is 
of special interest this year for several reasons. In the firat place, 
the Supplementary report published on April 26, which generally 
makes only a few triding corrections on the figures of the final report 
of February 28, has this year made a very substantial addition to 
these figures. The explanatiou is, first, that the estimate of the 
Madras crop has been raised by 138,000 acres and 81,000 bales. 
Further, there is this year for the first time a supplementary report 
on the Bombay crop, which has also resulted in an increase of the 
February forecast to the extent of 777,000 aerra and 860,000 bales. 

As the history of the forecasts for each season is rathw interesting, 
we g^ve the following table showing the cfaar^ in the forecasts 
throu^ont the s^on for this year and last year: 


192 S - 27 .* 


1927 - 38 . 


Daie^ 


Area. 


Crop. 


Yield. 


Area Crop ridijwr 
(Acre*). I 


Acrca. 


Change 

{per 

Cent.). 


Boies. 


Change 

{per 

Cent.). 


Lbs.\ 


Change 

{Lbs.). 


August .. 
October .. 
December 
Februazy 
April 


14,739 

_ 

_ 

15,231 

+ 3-3 

— 

— 

_ 

— 

22,055 

— 

— 

20,592 

- 6-6 

— 

— I 

— 

— 

23 , b 05 

5,064 

85 

1 23,178 

- 2-6 

^ 5,494 

+ 8-5 

95 

+ 10 

24,676 

5,003 

81 

23,812 
24,722 , 

- 3-5 

< 5,480 

+ 9-5 1 92 

+ 11 

24,822 

5,025 

81 


5,871 

1 

+ 16-9 

95 

+ 14 


Revised figures throughout. 


It will be noticed that the movement this year has bemi rather 
renoarkahle. The area having first been estimated at an increase 
of 8*8 per cent, on last year’s figure was ehrunged over to a reduction 
of 6-6 per cent, in the second forecast, but this has now been gradu¬ 
ally reduced until in the supplementary thmn is practically no change 
at all. The crop estimates only begin to appear with the third 
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forecast (December), and it -will be semi that the increase on last 
year’s figure, which was only 8-5 per cent, at that time, has now 
risen to 16*9 per cent. 

The final result is very satisfactory. The acreage in 1926-27 
showed a very heavy redaction, and that year the crop also snfiered 
very severely, the average yield beii^ the lowest since 1920. In 
1927-28, with the acreage practically nnchanged in spite of the low 
prices due to the big American crop of 19*26, the crop has made a 
very good recovery to 6,871,000 bales, though still short of the 
record totals of over 6 millions in 1926 and 1924, and the average 
yield k 96 lbs. per acre, being only exceeded by 1921 and 1919. 

With regard to Table IL, which gives the crop by varieties, 
distinguishing between short and long staple, we have not thou^^t 
it necessary this year to repeat the record of the early years, so that 
the table now gives the figures only since 1924. It is of interest 
to note that this year again as last year, the short staple varieties 
give the higher average peld per acre. An examination of the details 
of these average yields by provinces is very interesting. Unfor¬ 
tunately some of the biggest provinces this year have given very 
small average yields. 

As last year, we have been unable to get Mr. Bart’s correc¬ 
tions for those parts of the Broach, Barsi-Nagar and Hyderabad- 
Gaorani crops which should really be classed under short staple; 
but making allowance for this the table still shows a very satisfactory 
total of cotton of |-inch staple and above. 

The deletion of the earlier statistics of crop by varieties enables 
us to repeat the table, which we have not given since July, 1924, 
of the sub-division of the Indian crop by provinces. In this case 
also we have cut out the earlier years, begirming the present record 
with 1914-16. 

In accordance with the arrangement mentioned in the April 
issue, we give this quarter our table of the Smaller Crops other than 
Empire. The latter are given in a separate table on p. 263. The 
few estimates available for 1927 are only provisional, but in view 
of the entire absence of any statistical mformation as to the others 
we have refrained from giving estimates which, after aQ, are nothing 
but guesswork. It is very unsatisfactory, however, that even in the 
case of an important country like Brazil it is still impossible to g^ve 
at this stage a preliminaiy estimate of the 1927 crop. 
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TABLE I.—EJBIAX CROP, AREA, YIELD, ASD PRICE. 1914-1927. 


Sea 60 H's Average Prieea. 


I 

1 Area 
Season*, i (Acres), 
000>. 
f 

' Crop (Bales 
of 4QO Us,), 
000'’a. 

Yield per 
Acre, 
{Lb*,) 

Xet Exports 
and Con¬ 
sumption, 
OOO’s. 



Yo. 1 
Fine 
Oomra, 

Fer Cent, 
on 

American, 

1014^15 .. 24,o9ri 

5,209 

85 

4,889 

4-46 

85 

IWMG .. 17-746 

3,738 

84 

5,109 

1 6-09 

81 

101M7 -.1 21,745 

4,4S9 

S3 

4,985 

10-32 

84 

1917-18 .. 25,188 

4,0CK) 

64 

4,499 

18-78 

87 

191»-19 .. 20,997 

3,972 

76 

3,091 

1 18-13 

92 

191J*-2U .. 25,352 

5,706 

09 

5,343 

1 19-23 

76 

192^^-21 .. 21,340 

3,600 

67 1 

4,941 

1 9-20 

77 

1921-22 .. 18,451 

4,483 

97 , 

5.072 

1 9-60 

85 

1022-23 .. 21,S04 

«>,0i3 

03 ' 

6,270 

11-14 

76 

1923-24 .,1 23.tJ31 

5,161 

87 

5,946 

1 13-35 

74 

1024-23 --I 28,S01 

6,088 

91 » 

6.923 1 

1 11-95 

87 

1023-26 28,4(»3 

6,213 

88 i 

6,508 

8-97 

83 

1926-27 24,b22 

5,025 i 

81 ' 

5,624 

7-18 

88 

1027-28 .. 24,722 

5,871 1 

95 

} 

— 

— 
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1027-28. 

'=1-^ 

1 

009 imoeo 

OO r-1 i-< 00 t> 

pH pH 

86 

XOOXXXTfi-H X 

p-xt-c-xor-o o 

pH pH pH iH 

00 

X 

© 

l| 


oic 

§s 

X 

XXX.HX'^©I> X 

X TttXXXXpH 

09 09 09 09 pH iH © 

X X 

§g 

X 

pH 

t- 

X 

X 

1 -A 

ii 

l> l> O lOOO 
1C O 30 X o 
pHO C-TltOl 
a so M 

r^io 

§§ 

-it 

pH 

XX©09Xisri«X X 
XpHXOXmOX © 
t- 09Thl>Q*HX I> 
pH pH iH X 

§1 

pH 

X 

X 

f 

09 


■Sli 

1 

p 01 X X o 

t*o o r- 1 C 

X t 

oo 1 

iHOXXOXXO X 
XX1>XXOO-X © 
p-l iH 

1 

iHI 

X 

s 

1-H 

1 I'l 
^s. 

coo 09-^0 

l>0 09 pH» 

1C lo CO pH 

PH 

©2 

ng 

©XXpHXX'^O X 

X XOt-XXpH o 

X XXpHpH »H X 

t-iH 

ss 

PH 

X 

X 

C3 

X 

gt i ss §s§ 

'^■^5 j acM ei 

, ICO 
X® 

la"' 

■^XpHXXic*^® 

X X ^ pH © M X O © 

PH XXt^giHX 09 
pH IH iH pH X 

t-o 

i 

X 

1 

1 

i^BH 



X 

X 

1 

'2 

OK 

■-I 

li 



-it© 
© ^ 

X 

CD 

it 


ss 

iH 


iH 

s 

00* 

X 

i 

S|,3 


© 1 

X 1 

pHOXXXXtSO i> 

xoooxox© © 

pH pH pH pH pH 

X 

* 1 

pH 

© 

ft,*? 

0090- 

s§ sa® 

•H PH 

S* 

X 

XtSXXX^XX X 

O -itX-^XXX t- 
X XXXpH pH I> 

X 

X 

X 

© 

cef 

i 

1 

I 

it 

XX pH 

XC- l>OOS 

t- lO 0^09 

X of CO 

».§ 

1C 

iH 

■p* ® X pH © iH X ea X 

Oihxx©o9x:3 
© © ^ 

PH pH of X 

© © 

cJ- 

pH 

s 

s' 

! 

.2 

i 

I. Mainly under % Inch Staph : 
Oomra (Ivliandeish, Central India, 
Berar, and Central ProvinceH).. 

Bhollera. 

Bengal Sind (United Provinces, 
Bajputana,SindPnnjal), etc.).. 

Oomilla, Burma, etc. 

Coconoda . 

Total under i inch staple 

Per cent, of total orop 

II. Mainly } Inch Staph and Ahom : 
Punjab (American) 

Sind (American) . 

Brooch . 

Coompta Bharwar 

Western and Northern ,, 

Tinnevelly . 

Salem 

Cambodia . 

Barsi and Nagar \ 

Hyderabad Gaorani j 

Total 1 inch staple and above 

Per cent, of total orop 

• 1 

1 

1 

\ 


000*8 omitted throughout in area and crop figures. 
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TABT.B m.—INDIAN COTTON CROP; AREA 



1914r-15. 



1915-16. 


1916-17. 

1 

t 

Area Crop 
{Aerts). (Bdea), 

Tteid 

per 

Aert 

{Lb».). 

Area 

(Acres), 

( 

Crop 

(Pales). 

7m 

per 

Acre 

(Xfo.). 

, f rieZd 

Area 1 Crop per 
(Acres). (Bake). | Acre 

1 (Ua.), 

Sfftdras 

2,115 

245 

46 

2,061 

, 245 

48 

2,168' 

347 

64 

UCysore 

109 

14 

51 

92 

' 14 

61 

120 

16 

51 

Syderabad 

3,605 

400 

44 

2,964 

450 

61 

3,200 

500 

62 

Bombay .. 

6,953 

1,544 

89 

4,439 

934 

84 

! 6,330 

1,476 

93 

Sind 

336 

116 

148 

161 


119 

240 

78 

130 

Baxoda 

843 

229 

109 

566 

117 

83 

707 

171 

97 

Central Provinces 










and Berar 

4,708 

1,097 

93 

4,061 

1,106 

109 

4,402 

691 

63 ' 

Central l^dia 

1,519 

293 

77 

999 

216 

86 

1,419 

311 

88 

Grwalior 





1 





Bengal 

90 

34 

151 

88 

30 

136 

73 

20 

110 

Bihar and Ori«sa .. 

70 

16 

91 

67 

16 

96 

68 

16 

94 

CJnited I^ovinces 

1,551 

486 

123 

834 

262 

126 

1,185 

309 

104 

Etajputana .. 

421 

166 

157 

244 

02 

102 

334 

128 

153 

&jiner Merwara .. 

54 

15 

111 

23 

2 

35 

47 

35 

300 i 

Punjab 

1,857 

486 

105 

902 

, 195 

86 

1,163 

335 

' 115 t 

North-West Front i*. 

60 

14 

93 

20 

1 4 

62 

28 

6 

86 , 

Assam 

34 

12 

142 

32 

10 

125 

32 

11 

137 1 

Burma 

270 

1 

42 

62 

187 

27 

58 

, 223 

40 

72 

Total . • 

24,595 

' 5,209 

1 “ 

17,746 

3,738 

1 

1 21,745 

j 4,489 

83 i 




1921-22. 


1922-23. 

! 

1923-24. 

— 

.. 



1 

Area Crop 
(Acree), (BaUa), 

\ 

1 Yield 

1 per 
Acre 
(Lbs,). 

Area Crop 
(Acres), (Bales). 

1 Yield 

I per 
Acre 
l(lb3,). 

Area ’ Crop 
(Acres). (Bales). 

Yield 

per 

Acre 

(Lbs.). 

ICadras 


1,803 

341 

76 

2,348 

431 

73 

2,658 

483 

73 

Mysore 


59 

15 

102 

83 

24 

116 

84 

15 

71 

Hyderabad 


2,914 

870 

119 

3,813 

1,116 

117 

3,500 

1,079 

123 

Bombay* .. 
Sind 


4,678 1,137 97 5,819 1.329 

(X ow incl nded i n Bomb ay) 

91 

6,791 

1,213 

72 

Baroda 

Cential Pro^ inces 

600 

85 

‘ 57 

abo 

116 

79 

657 

76 

46 

andl Berar 


4,414 

1,127 

102 

4,857 

1,040 

86 , 

4,933 

1,020 

S3 

Central India 


714 

158 

89 


181 

81 ‘ 

1,041 

184 

70 

Giratior 


355 

46 

52 

523 

74 

57 1 

500 

60 

48 

Bengal 


65 

15 

92 

72 

17 

94 , 

71 

21 

118 

Bihar and Orissa 


79 

15 

» 76 

80 

15 

75 

81 

16 

79 

United ProvinceB 


828 

244 

118 

664 

180 

109 

654 

213 

, 130 

Rajputana .. 


297 

68 

92 

302 

76 

101 

330 

73 

' 90 

Ajmer Memara 


26 

12 

185 

36 

IS 

167 

41 

13 

127 

Pcmjab 


1,239 

296 

96 

1,394 

397 

114 

1,927 

630 

131 

Korth-West Frontii i 

15 

3 

80 

15 

3 

80 

23 

5 

87 

Assam 

*. 

1 ^ 

13 

130 

40 

14 

140 

39 


, 144 

Buma 

•• 

325 

40 

49 

284 

45 

63 1 

301 

46 

1 

Total .. 

•* 

' 18,451 

4,485 

97 

121,804 1 

1 5,073” 

'l 63 j 

23,631 

5,161 

1 87 


* Indoding Natrre States, also Sind and Delhi, since 1931. 
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CROP AND YIELD PER ACRE BT PI^TINCBB. 


1917-18. 


1918-19. 

1 

1919-20. 


1920-21. 



Tidd 



I Yidd 

1 

1 

Yield 

^ Area 


Yidd 

Area 

Crop 

per 

Area 

Crop 

1 

1 Area i 

Crop 

per 


Crop 

per 

(Acres). (Bales). 

Acre 

(Acres). (Bales). 

Acre 

(Acres). (Bales). 

Acre lAcres). (Bales). 1 

Acre 



(Lbs.). 



(X6*.). 

\ 1 

I 

(Us.). 



(Ut.). 

2^92 

450 

69 1 

1 3,133 

581 

1 

2,339 1 

408 

70 

‘ 2,150 

358 

67 

154 

23 

60 

125 

14 

45 

145 ' 

18 , 

50 

in 1 

11 

40 

3,451 , 

1 450 

52 1 

1 2,406 

643 

1 107 

3,095, 

749 ' 

97 

2,214 

341 

1 62 

7.697 

, 1,403 

73 

6,547 

641 

1 46 

1 6,857 1 

1,505 

103 

i 5,688 

927 

1 65 

267 i 

63 

79 1 

317 

114 

144 

319 

84 1 

1 105 

1 275 

42 

61 

914 

239 

1 

< 105 1 

814 

81 

1 40 

7941 

127 

64 

792 

i 

127 

64 

4,582 

' 691 

1 52 

4,135 

807 

78 

4,600 

1,289 

’ 112 

4,477 

514 

46 

1,454 

118 

> 32 

1,236 

214 

1 69 

1,591 1 

219 

53 

876 , 

119 

54 




(Ihrevi ously m eluded 

in Cen,tTal Ind la) 

1 456 ’ 

43 

38 

71 

19 

107 

73 

32 

176 

69 < 

25 

145 

71 

21 

, 118 

69 

17 

99 

79 

20 

101 

78 

17 

87 

78 1 

15 

1 77 

1,315 

198 

60 

862 

174 

81 

1,268 

436 

138 

1,161 

337 

116 

435 

54 

50 

250 

55 

SB 

371 

99 

107 

375 ' 

81 

86 

70 

14 

30 

30 

14 

137 

44 

24 

218 

42 

15 

143 

1,800 

307 

68 

1,5,50 

493 

127 

2,269 

682 

120 

2,142 

588 

110 

38 

5 

67 

39 

7 

72 

51 

11 

86 

27 

5 

74 

32 

13 

162 

32 

12 

15U 

32 

14 

173 

39 

14 

144 

247 

48 

78 

369 

70 

76 

430 

89 

83 

1 366 

42 

46 

25,188 

4,000 

64 

1 20,997 

3,972 

76 

23,352 

5,796 

99 

21,340 

3,600 

1 


1924-25. 

1925-26. 

1 

1 

1926-27. 

1 

1927-28. 


Area Crop 
(Acres). (Bales). 

Yield \ 
per 
Acre 
(Lbs.). 

1 

Area Crop 
(Acres). (Bales). 

Yidd 

per 

Acre 

(Lbt.). 

Area 1 Crop 
(Acres). (Bedes). 

Yidd 1 

per Area i Crop 
Acre (Acres). (Bales). 
(Zbs,). i 

Yield 

(«».). 

2,903 

567 j 

\ 78 i 

1 2,921 

569 

78 

2,231 

388 

70 1 

2,079 

422 

81 

118 

36 

122 1 

1 83 

25 

120 1 

97 

25 

103 

81 

26 

123 

3,412 

899 

105 , 

1 3.781 1 

1.060 , 

177 

3,267 

808 

99 

3,631 

951 

105 

7,717 

1390 
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69 

1,263 

247 

78 
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71 
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66 
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77 
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26 
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77 
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78 

20 
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79 

14 

71 
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13 

73 

79 

14 

71 

77 

14 

73 
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89 

85 

411 

93 
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78 

77 
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45 

15 
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54 

17 
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43 

15 

140 

42 

14 
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85 
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82 
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7 
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5 
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2 

73 
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15 
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15 
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45 

15 
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70 
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1 

83 

72 
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73 
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67 

78 
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1 88 
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24,722 
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000*8 omitted Nmn^ont in aiea and crop figures. 












TABLR lV.--TOMMAttY OP THE HWALLER COTTON CROPS (OTHER THAN EMPIRE), 101(H027. 
Ik OOO’s at BOO lb. Bau» Affbomhately. 


THE EMPIRE COTTON GROWING REVIEW 






EMPIRE OOTTOK CROPS EOR NINE YEARS 1919-27, EXCLUDING INDIA. 

{In haka of 400 lbs.) 

The seasons are given as covering two years (s.^., 1926-1027) becanse iu the majority of the countries named planting takes place in one calendar 
year and pioking in the next. In a few of these countries, however (e g,, Tanganyika, Iiaq, Cypius, hi alia), tlic crop is harvested in the same year as that 
m which it is planted. In such cases the figures should he read as relating to the crop grown in the latter of the two years at the head of the oolun.u.* 


COTTON STATISTICS 


2S3 



The adoption of this practice for the purpose of giving consistency to the lecords has necessitated the transference of the figures for certain 
countries to a previous column. The totals iu this table will consequently be found to diifer slightly irom those previously published. 
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NOTES ON CURRENT LITERATURE 


COTTON IN INDIA. 

844. Ksposr xtton Cotton Invsstioatzons zn teds CtecBAL PscoviKcass tob 
1926-27. By W. Yonngxoan. From tMs Eeporii, recently receiTed, we leaxiij, 
in lefezence to the eSorts that have been made to obtain pure strains of the 
various types of Indian cotton, that the Agcicnltoial Besearch Institate, Nagpur, 
is now in a position to supply almost any of the types as recognized by Gammie 
in a pore form. 

The Heport also contains an account of the hybridizing work that is going 
on, chiefly with the idea of studying known unit characters, as few as possible 
at a time, and applied especially to the dLucidation of knowledge of the neglectum 
group of cottons. Analyses are included of the genetic behaviour of (?. neglectum 
verum, and work upon Chandi jari and Buri cotton is described. 

345. Cotton Ccxtivation in the Punjab (Abstr. from the Bpt. of &e Dpt. of 
Agr. for the year ended June 30,1927, recently received). We quote the following: 

The year was climatically a poor one for cotton, and although 2,500,000 acres 
were planted, the yield was only about half that of 1925. The causes of the 
failure are stall obscure, but Government trusts that special attention will be 
given to the production of disease-free seed. 

“ It ia intereetmg to find that the improved Den cottons, owing to their yield 
and higher ginning and pressing percentage, axe becoming increasingly popular, 
and were planted over double the area of the previous year. The Dimtor of 
Agriculture rightly draws attentian to the loss which accrues to cultivators 
owing to the evil practice of mining cotton, and GU>vemment is gilad to know 
that the provisions of the Cotton Ginning and Pressing Factories Act are not 
being allowed to become a dead letter. 

^*Mr. Trought, the Cotton Besearch Botanist, provided by the Indian G^trol 
Cotton Committee, continued work on the same lines as in the previous year. 
At Lyallpur the main work was Pure Line Selection of American and Desi lypes. 
A total of 175 families was grown, and botanical observations were made on 
these families throughout the season; 1,150 plants were chosen for laboratory 
records on seed and lint characters, with a view to the further selection of plants 
for pure line parents in 1927. A few duplicated pure line families were grown 
at other selected localitieB for comparison. 

**The Pink BoUworm investigation scheme^ financed by the Indian Central 
Cotton Committee, was started in May, 1926. The main object of the scheme 
is a thorough determination over a series of years of the actual inddenoe of Uie 
Pink Bollworm {Platyedra gosaypidla) in the canal colonies and the south-eastern 
tract of the province, and to correlate this with the climatic fustois which influence 
the spread of the pest in the Punjab. The work is being conducted at three 
different stations, Lyallpur, Bohtak, and Sialkot. 

'"In addition to the Pink Bollworm, the Spotted Bollworm was present gener¬ 
ally, and the attack of Jassid and White Fly was considerable. 

** During the year under review, soil temperatures were recorded for the first 
time, and were found to rise to a considerable height, even at 30 cms. depth, 
and to be much higher than temperatures sunilarly recorded in Egypt. Ghnal 
water supply was s^cient, and no complaints were zeodved of shortag^^* 

846. Bombay Cotton Besbabch. (Abstr. from Tea^. Bec.^ zlv., 587, 1927, 
p. 89.) The study of cotton boll diedding at Surat, which was in progress during 
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the last three years, seems to suggest two lines of advance for farther work. One 
of these lies in the development of strains of cotton with a small loss of buds 
and bolls; the other lies in regulation of the moisture content of the soil and 
subsoil in the latter part of the season. In r^aid to the investigation of the 
cotton wilt disease, the Agdcultural Department has succeeded in breeding 
a type of Knmpta cotton which has all the desirable qualities of the best strains, 
but is immune to wilt disease. 

847. IjE Ooton AiJX Indes Arolaisbs. By — du Pasquier. (Abstr. in Oofon 
et Culture Coionniire, iL, 8, 1927, p. 139.) 

848. Cotton Mills in India. Ventilation and Hxthxdification. (Ind. 
Text, J,y 1928, 88, 125-6. Abstr. from Summ, of Curr, lAUy viiL, 7,1928, M. 10.) 
A report of investigations in r^ard to the ventilation and hunudidcaMon dt cotton 
mills in Bombay, and the advisability of adopting a ventilation standard based 
on the cooling power of the atmosphere as measured by the Kata thermometer. 
In reply to questions asked by the Government, the Millowneis* Association 
points out that a Kata standard of 11, as recommended by the adviser on 
humidifioatiQn, was an ultimate ideal ruled out at present by the heavy costs 
which would be entailed. The adoption of a lower Kata standard would neces¬ 
sitate expensive alterations in many factories, and in others md^t hinder con¬ 
templated improvements. It was, therefore, recommended that no Kata 
standard should be enforced. 

849. Laeoub Conditions in Indian Cotton Mills. {Ini, Cot, vi., 8% 
1928, p. 340.) 

COTTON IN THE EMPIEE {EXCLUDING INDIA). 

850. Imfebial Economio Conoottee. We have received from the Secretary 
a leaflet entitled Our best Customers^ which, in summarizing the Eighth BepOETt 
of the Imperial Economic Committee, describes the rise in exports sent to the 
overseas Empire in recent years, and points out the advantages to be gained 
by trading within the Empire. The Beport is published by H.M. Stationery 
Office at ^ net. 

851. Bbeeish Cotton Gbowxng Association. The twenty-third Annual Beport 
provides the usual interesting reading. It is stated that notwithstanding the 
cQniinued depression in the cotton trade of this country, there has again been 
a satisfactory demand for cotton of outside growths of good grade and staple, 
and the total sales of such cotton—viz., other than cotton from the U.SA.. and 
Egypt, during the season ended July 31, 1927—-amounted to 878,440 baloEf, as 


follows: 

South African. 14,840 bales. 

East African . 117,740 „ 

West African .. 42,600 „ 

Brarilian, etc. 105,860 „ 

Peruvian, etc. 369,700 „ 

Sudan (Sakel and other Sudan) .. .. 188,800 „ 

West Indian . 9,920 „ 

Sea Island . 2,200 „ 

East Indian, etc. . 15,650 „ 

AnstraJian . 4,560 „ 

Sundries. 6,570 „ 


Total— 878,440 bales. 

The total sales of Empire grown cotton show a large increase over the previous 
year, especially Sudan cotton, which has increased from 39,820 to 188^00 bdtes. 
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The total number of bales and the valae of the cotton 'which has behi^xi dealt 
witih by the Association during the last two years is as follows: 

Bales, Value, 

1926 135,522 £3,368,740 

1927 171,^ 6,012,084 

Detailed accounts are given of the work carried on in the various countries 
of the Empire. The approximate value of the Empire crop for 1927 is ^ven 
at over £9,000,000. The Keport is furnished w ith several interestiDg illustrations^ 
and there are the usual statistical appendices. 

862. EUROPE; Cypeus. Cciton CuUhation, (Abstr. from the Cyprus Agr, 
tfour., xxhL, 2, April, 1928, p. 41.) It is stated that there was a marked dedine 
in the yield of cotton in 1927, which was mainly attributed to lack of rain, since 
there was no record of disease having appeared. 

853. Cyprus Broien Cotton—Tke Satii e Brourn Lint. (Extracted from the Cyprus 
Agr, Jour., xxiii., 1, 1928, p. 14.) In February, 1927, a sample of Cyprus brown 
cotton, weighing 5 lbs., was sent to the British Cotton Industry Research Asso¬ 
ciation through the Ti^e Commissioner, London, for experimental work, and 
the following report has been received from the Association: 

“ We have been interested in the Cyprus native cotton on account of its 
high colour, and have not examined it from any other point of view. It has 
one Very interesting chemical property which is definitely associated with the 
colour—^viz., very high reducing power compared with less coloured variefaes. 
This is measured by the ‘ copper number * of the sample. 

In the case of American and Egyp^^ cottons, the copper number ranges 
from 1 to 1-5, and ^e bulk of the reduciDg sabstances ate soluble in water, the 
copper numb^ falling to a value of 0*3 to 0*5 on thorongh washing with water; 
simfiarly, although Indian cotton may have the copper numbers as high as 3, 
washing reduces them to values of the order of 0*4. Brown Cyprus and other 
hi^y ookmred cottons, however, are diaiactexized by high copper numbers 
which remain high after thorough washing with water. For example, the Cyprus 
Brown Native sample supj^died had initialEy a copper number of 8-4, which fell 
only to 6-2 on thorough washing with water, whfist Gold Coast natdve showed 
a value oi 5*9 before washing and 5-8 after washing.” 

854. ASIA: CsTUOs, Cotton Cultivation, (Abstr. from Trop, AgriordturUt^ 
Ixx., 8,1923, p. 158.) Mass selection in cotton to provide selected seed for the 
cottem-growing area in the Hambontota District is being made by the Divisional'^ 
Agricultozal Officer, Southern Division. 

355. AFRICA: Tbasispobt isr East Aebiga. (Abstr. from East Africa, iv., 18^ 
1928, p. 1025.) The new Tabora-Mwanza line is now within about forty miles 
of the Lake Victoria port. 

356. Nigsbza. Cotton Cultivation, 'From the address delivezed by TTfa Excel¬ 
lency the Governor at the Sixth Session of the Legislative Council of Nigeria, 
held at Lagos in February last, we al^act the following ioformation in reference 
to cotton cultivation. 

The purchases of cotton in Northmi Nigeria during the last season tamed 
out to be disappointingly small, as a result of adverse weather conditions «-Tid 
low prices. Consequent on the latter a much larger amount of cotton waa 
absorbed locally. 

In regard to the present season (1927-28), the Director of Agriculture is of 
opinion that in spite of the greater area devoted to food crops, as a natural reaction 
to the recent thi^t of famine in the North, the area planted to cotton is roughly 
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comparable to that of 1924:>25, which ^dclded 28,000 bales. It is hoped that the 
lost ground will soon be recovered, and steady progress renewed again. 

In the Borin Province, all work in the extension of cotton production has 
been suspended, pending the result of the scientific work which has been started 
there, which aims at the production of a superior variety of native cotton suited 
to the local conditions. 

Efforts are being made in Oyo and Abeokuta to multiply the seed of the 
Ishan ’* type of cotton, in order that there may bo enough seed for every 
farmer who wants it. The agricultural ofiScezs are of opinion that when a farmer 
has a native cotton that is really worth growing for export, he will grow it in 
nearly every yam firid; and although cotton grown in this way naturally does 
not yield as heavily as it does when grown alone, yet it yields something, and the 
large area will make the total considerable. 

857. The Sixth Ann, BuU, of the Agr, Dpt, Nigeria, 1927, gives particulars of 
various esperiments with cotton—including time of planting, manurial, and 
varietal teste, and also experiments on growing cotton with yams and with ground- 
nute—cazried out in 1026 at Moor Plantation, Ibadan; Borin; Samuru Agricultural 
Station, Zaria; Elano Agricultuial Station. Tables showing the details of the 
experiments are included. 

358. A Critical Comparison of the Fat^ora Inhibiting the Development of Three 
Species of Cotton in Southern Nigeria. By F. D. Golding, Owen B. Lean, and 
T. Laycock. (Abstr. from the Sixth Ann. Bull, of the Agr. Dept, Nigeria, 1927, 
p. 5). A detailed survey was made of the factors inhibiting the development 
of Alien, Ishan and Meko cottons grown on Moor Plantation, Ibadan, and at 
Adio in forest country four miles to the west of the first-named localil^. The 
main conclusions drawn from the data obtained from this survey are as follows: 

(1) Both Ishan and Meko gave considerably higher yields than Allen. Of 
the two native varieties, Ishan was less subject to all diseases except leaf curl, 
and gave a higher yield of clean seed cotton than Meko. (N.B.—The improved 
strains of Ishan, bred by ]Mr. Lewin, are not only superior to Allen and Meko 
in lint qualities, but, in two cases, exhibit a considerable degree of immunity 
to the virus disease, leaf curl.) 

(2) The close season measures, carried out from 1923 to 1925, in an area of 
nine square miles surrounding Moor Plantation, were completely ineffective 
as a control for cotton stainers, and had little, if any, controlling ^ect on holl- 
worms. Although fiight experim^ats with stainers (in 192*1} showed that the 
area was too small, the application of close season measures on a large scale 
in Southern Nigeria is regarded as impracticable on account of local conditions 
and expenditure. 

(3) A late-flowering cotton would avoid, to a large extent, heavy stainer 
infestation in a normal year. The Ishan strains exhibiting this characteristic 
(bred by ]VIr. Lewin) will, in all probability, suffer little from stainers—the most 
important factor inhibiting the development of cotton in Southern Nigeria. 

859« Bhooesia (Nobtheen). Cotton CMvation, (Abstr. from the Ann. Bpt 
of the Dpt of Agr., 1927, recently received.) It is stated in this Beport that tiie 
failure of the cotton crops during the past two seasons, which wme characterized 
by abnormally adverse climatic conditions, has resulted in many farmers being 
averse to cultivating this crop. It is certain that cotton should be given a trial 
over a number of seasons before a definite announcement is made as to its valu^ 
or otirerwise, as an export crop for Northern Bhodesia, and it is hoped that 
farmers wili plant experimental acreages with a view to obtaining the xeqoized 
information. Ample evidence exists as to tiie utility of cotton as a rotation crop 
for maize, since in practically every instance where maize has been planted on 
lands following cotton, the yield has been considerable. 

V. 3 
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The Keport oonimues: “ Ezpeiimmts are proceoding in atoosli all parte of 
Africa where cotton is looked nxK>n as an established or potential crop, to 
endeayonr-to obtain a plant which will be resistant to some of the diseases or 
peste which have been encountered, and wmk is also being carried out with a 
yiew to obtaining means for controllmg the ravages of certain insect pests. 
This work is being actively prosecnted by the Governments concerned and by 
the staff of e3q>eTte maintained hy the Empire Cotton Growing Corporation. 
The staff of onr own research station is in touch with the investigators, and 
dining the present season plots have been planted with varieties of seed supplied 
by them. There can be no doubt of the benefit to thia Teizitory which would 
result from the inclusion of cotton as one of the staple crops, and every endeavour 
will be made to obtain the information which is necessary before large acreages 
can be recommended. In order to assist farmers during the 1927-28 season, 
the Empire Cotton Growing Corporation provided seed which has been supplied 
free of charge to all who have applied for it.” 

860. South Ateeica. Cotton Prospects, (Abstr. from InL Cot, BuU,, vi., 28, 
1928, p. 433.) Reports from the cotton-grawing districts continue to be generally 
good, there having been only slight damage from hail and insect pests. The 
outlook for the industry is stated to be brighter than it has been for several 
seasons. 

861. SuDAH. Cotton Prospects, (Abstr. from the Afnf/ily.Rpif.o//As 

Branchy Cen. Econ. Board, April, 1928, p. 93.) In the Red Sea Province all 
cotton is laden with bolls, is flowering very w^, and a few sunny days should 
result in heavy pickingB. The quality of cotton has been very good, 84 per cent, 
of that pick^ during the month being fiist-dass cotton. In the Blue Nile 
Province it is expected that the yield of cotton on the Geriia Irrigation Scheme 
win be in the n^bhourhood of 3-25 imnters per feddan (309 lbs. per acre). 

868. Sudan Irrigation and AgrieuUure, Cotton Cultivation, By P. B. Clark. 
{Timu East Afr, and Sudan Number, March 13, 1928, p. 23.) Nori^ of the 
thirteenth parcel of latitude irrigation is a necessity for the Sudan, and the 
great Sexmar Dam was oonstnicted to meet this need. Something over 
400,000,000 tons of water are available. In 1927 more than 300,000 acres were 
under cultivation, one-third heirig under cotton. The land is all owned by 
natives, and the cotton-growing industry is worked on a system of co-partnership 
between the Government, the Sudan Plantations Syndicate—who are the 
Govenunent’s managing agents—and the native cultivator, each of the three 
partners taking a percentage of the receipts from the sale of the cotton. How 
it affects the native may be indicated as follows: The average yield of the 300,000 
acres before the inauguration of the scheme was dura worth £100,000, and on 
this and a certain number of animals the people lived. At present, if an qcre 
of cotton k worth £20—which is a conservative estimate at present prices— 
the total value of the cotton crop is £2,000,000, of which the native^ share is 
40 per cent., that is £800,000. An individnal tenant with a 30-acre holding, 
one-tbiid under cotton, would get £80, his expenses in producing it would be 
about £40, and he would make £40 profit. In additicsn, he will get a good supply 
of dura on the rest d his holding, and extra food for his animals. 

The Lancashire mills are already receiving from the Gerira 100,000 bales 
a year of the highest grade long-staple cotton. 

888. Cdton Oroving at tbe Geaira Beeear^ Farm, With a Brief Account of Some 
of the ExperimerUal Plots, By V. P. Walley. (A paper read and discuss^ at a 
meeting of research workers engaged in Cotton Research in the Sudan.) The 
foUowing extracts are of interest: Far many years the seed was sown before 
the land was watered; for the past two seasons, however, the land has been 
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izxigated pdar to sowing, a method siiniiar to native cultivaticm of rain cotton, 
and the results appear encouraging. Esipeiiments have shown that July 15 
—^the original date for commencing sowing—is definitely too early; better results 
have been obtained by sowing on August 15. It was customary to use seed 
from the previous season’s cotton; there appears to be evidence that seed used 
from plants grown season after season results in plant deterioration and a change 
of se^ every two or three seasons would appear to be indicated. Last season, 
seed imported from Egypt and Tokar gave remarkably good results; of the two 
sources the latter seems preferable; Egyptian seed has given poorer germination 
owing to the amount of dead seed present. 

“The Gezira Hesearch Farm consists of seventy-six plots of fivefeddans each. 
In the main, the experiments have been arranged as follows: 

“A. Three-course rotation for the following experiments: 

(a) Water duty. 

{b) Dates of sowing and thinning. 

(e) Manuriai trials. 

(d) Cultivation trials. 

(e) Variety tests. 

“ B, Various trials. 

(а) One, two, three course rotations. 

(б) Observation plots. 

(c) Strains of cotton plots. 

“Even with sufficient replication and the correct scatter of plots, several 
factors might afiect the final yield. 

1. Treatment of the land prior to sowing. 

2. Inter-row cultivation alter sowing. 

3. Watering. 

4. Method of picking. 

“ The usual treatment (prior to sowing) consists of cultivating the land during 
October, November, and December, and ridging in the following spring. Inter'- 
row cultivation after sowing vaii^ considerably. The initial weeding seems to 
be all-important» possibly owing to the small percentage of available nitrogen 
in the surface soil. E the cotton plant be deprived of this, a bad start is made, 
and it is more liable to disease. Cotton in the Gezira normally receives twelve to 
sixteen waterings during its growth.’* 

A brief account is then given of a few interesting experimental plots at the 
Besearch Farm. Plot 4 (Q>ntinuoua Cotton) is now growing its ninth crop 
under irrigation, and up ^ the end of last season produced a total of 15-69 
kantaiB of cotton per feddan, or an average of 1-96 kantars per season. Two- 
course Botation Plots, 1, 2, and 3, show that rotation with labia is definitely 
the best. 

364. TarroANYXEA. A report recrived from HJtf. Eastern African Dependencies 
Trade and Infoimation Office is to the eSect that at the end of April the cotton 
prospects in most of the districts of the Territoiy were good. 

365. Cdlton Cukivathn, (Abstr. from Timea East Afr. and Sudan Number, 
March 13,1928, p. 15.) The cotton-growing areas in Tanganyika are wideBpread. 
The conditions axe, however, varied, and i^e times of planting and harvesting 
depend upon the locality and the climate. The Mwanza Province is the main 
prancing are% other contributing parts being lindi, on the coast, the Motogozo 
and Kiloesa districts, cm the main line of railway, the Tanga and Northern 
Provinoe^ while a small amount is produced in the Bukoba district. Under 
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efficient organizaiion. Tanganyika has great possibilities for an extension of her 
cotton areas, not least of which ace the enormous suitable areas in the valley and 
delta of the Bufigi River. 

866. UOAimA. G(Mcm Pro^scfo. Brom the latest report received from the De¬ 
partment of Agriculture, we learn that in the Eastern Province the marketing 
of the crop has practic^y finished, and the uprooting and burning of the old 
plants is being carried out in all distadets. The drought contiaued throughout 
the greater part of March, but at the end of the month conditions were more 
favourable. 

Ih the Buganda Province, weather conditions continued to be favourable 
for the marketing of the crop, and the quality has been well maintained. The 
quantities of cotton ofiered for sale gradually diminished towards the end of 
March, but the total for the quarter shows a very satisfactory increase when 
compared with the figure for the same period last year. 

867. CatUm CttUivation, (Abstr. from Times Mast Afr, and Sudan Nwmber^ 
March 13,1928, p. 16.) Uganda is by nature eminently suited for the production 
of cotton, with its great systems of vast, natural waterways. According to Mr. 
S. Simpson, the Director of Agriculture, the long-stapled American “ Upland ” 
types of “ ^en ” and “ Sunflower ” were found to be the most suitable varieties 
for Uganda conditions, but these are giving place gradually to types derived 
from “ Nyasaland Upland.” Of these, a variety known as N. 17, evolved from 
MyasaJand seed at the Experimental Station at Serere in the Eastern Province, 
appears to be the most promising. It is proposed to distribute the seed through¬ 
out the country as it b^omes available. 

Uganda cotton has a fairly strong sfa.ple, full to 1^ inches in length, and 
is of a light creamy tinge. Sproners use this cotton for coxmts rangmg from 
30’s to 40*8 twist and from 42’s to 64’s weft^ thus taking the place of stapled 
American and Upper l^yptian. 

868^ The Im^^ortance of Cotton, By B. S. D. Bankin. (Abstr. from Times 
Mast Afr, and Sudan Nvimher^ March 13, 1928, p. 21.) !E^m this article we 
quote the following: “ The amazingly rapid devdiopment of cotton production 
brought in its irain new problems and complicated others, and our efforts today 
are aimed at the solutlou of these problems. Briefly, they are: the provision 
of farther transport facilities, the examination of the possibilities of other economic 
products, and the social advancement of the native races in the distracting 
influence of newly and rapidly acquired wealth. 

The transport problem became the matter of immediate import, and through 
the aid of the Imperial Govemmeut it has been possible to deal with it fairly 
effectually. Before the European entered the country, the native rulers had 
built up a unique road system; this system has been extended and improved, 
so that there is today a network of excellent motor roads conneciing even the 
outlying districts of the Protectorate. The road system of Uganda is, in fact, 
unsurpassed throughout East Africa, and it is in a large measure through 
road development that the rapid extension of cotton cultivation has been made 
possible.” 

869. Transport. (Abstr. from Trap. Agrietdiure, v., 4,1928, p« 86.) TheTororo- 
Mbulamuti-Jinja extension of the Kenya and Uganda Railway has been opened, 
and large cotton-producing areas of Uganda will thus be provided with a direct 
railway outlet to the coast. Hitherto, communications from Uganda to the sea 
have been by way of steamer from one of the Lake Victoria ports and Kisumu, 
the former teiminus of the Uganda Railway. 

The new line^ which has been constructed from the 3| million loan voted by 
Parliament in 1924, runs from Mbulamuti (a point on the short line running 
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from Jinja, on Lake Victoria, to NamasagaJi, on Lake Kioga) tjhrough one of the 
wiiiTi cotton-prodncing areas to Tororo, near the Kenya border. The line then 
passes across the North Kavirondo dMtict of Kenya and, joining the Uasin 
Gishu Bailway, connects with the old main line at Nakuru. Mbulamiiti is on 
the bank of the Victoria Nile, and 106 miles from the Kenya-Uganda border. 

370. Thb Wjsst AjmoAjx 'Edttcational System. Some New Expebimeets. 
By the Bev. A. G. Eraser, Principal of the Prince of Wales’s College, Acbimota, 
Gold Coast. {The Commercial, Briti^ West Africa Nuinb&r, November 24,1927, 
p. 29.) 

871. WEST INDIES. GoUm in Anligva, (Abstr. from the We^ Ind. Comm. 
Giro., xliii., 771, 1928, p. 147.) Erom the report on the Leeward Islands for 
the year 1£^ by the Hon. Edward Baynes, we leam that the acreage planted to 
Sea ledand cotton was considerably increased owing to fair prospects of a 
remunerative price. Unfortunately, a wet season proved inimical to the cotton 
crop. Yields were low and expenses increased by the constant need of dusting 
with Paris green to counteract frequent and intensive atiiacks by the cotton 
worm. Pink Bollworm attack appeared early, and no second picking was 
possible, in consequence the yield was low. The cotton grown by peasants 
was financed and dealt with through the Antigua Cotton Growers' Associarion 
—^a private concern which does not derive any pecuniary benefit from its working, 
but which safeguards the interests of small growers by eKminatiug speculators 
and goaranteeizig a second payment on a pro rata basis. During the season 
under review the Agricultural Department was relieved of this work (which 
was formerly carried on at the Botanic Station), and, instead, loans were made 
to the Antigua Cotton Eactoiy to purchase peasants’ cotton at a fixed rate, the 
Association to decide and distribute any subsequent bonus after marketing it 
to the best advantage. This has proved a very sarisfactozy innovation. 

372. Catkm Experimeras in Montserrat, (Extract from Bpt, of Agr, Dpt,, 
1926-27, p. 3.) ** The area apportioned for cotton breeding plots was somewhat 
increased during the season under review. Apart from the usual cotton breeding 
work, which was again chiefly concerned with comparative tests of re-sdLections 
from the Heaton strain of cotton isolated in 1918, some plots of cotton were 
grown from seed of the Heaton strain which was last controlled by seH-fertiliza- 
tion in 1924-25. This had for its object the following up of the strain, when 
planted out under estate conditions, with the view of ascertaining and spotting 
whether any aberrants in the type would crop up, and if so in what proportion. 

“ Eor the purpose, a very prolific type of the variety Heaton 39-12—^fche 
parent of which was last srif-fertilized in 1924—was tri^ out. In 1925 this 
seed was planted in the station’s breeding plot, and in 1926 a quarter-acre was 
planted with the seed from the 1925 plot. This latter plot was carefully kept 
under the observation of the Curator and staff, and each plant was thoroughly 
sciutiiuzed throughout its entire life-time. As a result, not a single aberrant 
plant could be spotted. The plot (one quarter-acre in size) gave a calculated 
yield of 322 lb. of lint per acre. The lint was submitted to brokers in Manchester, 
who reported as follows: * Very dean and bright; staple, fine and 8trong,«regular 
and free from nep. This is a very desirable type. Valued at 29d. per lb.’ 

“ In 1927 this same strain—now in its third year, removed from self-fertiliza- 
iion control—was again planted, and in no case was any rogoing discovered. 
The plants showed exceptional vigour and hearing qualities. Erom a 0*44 acre 
plot 1,110 Ihs. of seed cotton were obtained. At the time of writing this had not 
been ginned. The results obtained from this following up of the oharaicteristics 
maintained by the cotton breeding plot seed at the Station over a period of three 
years are most encouraging, and growers cultivating this lype of cotton are 
urgently requested to keep it up to the stairdard arrived at at the Station. 
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“ It may be of interest to follow np the pedigree of this specially vigorous 
strain. The last year that this Tariety was s^-fertilized was in 1924, when the 
three plants from which the strain emanates were classifiied as follows: 

H. 39-1^27-^20^19 No. 19. 

BL. 39-12-27-9-8-22 No. 29. 

H. 39-12-27-9-8-22 No, 10. 

“ The three types mentioned are lineal descendants of H. 39-12-27 of the 
1920 breeding plot, and a comparison of the values of the parent plant H. 39-12-27 
of 1920 with that of the present H. 39-12 strain unfertilized for the past three 
years may be of interest: 

Lint Lmt 

LengQi, Index, 

Mm, Qrme, 

Parent Value of H. 39-12 of 1920 49*8 6-36 

Unselfed H. 39-12 of 1927 .• 60-1 6-BO 

These figures show a remarkable similarity, and apart from the usual 
fluctuations consequent on variations of soil and diznate, the comparison proves 
very clearly the purity of this type of the Heaton strain.” 

878. CoUon PrcducHon, m Monisemd, (Abstr. from the Bpt, of the Agr, Dpt,, 
1926-27, recently received.) The actual production of lint in Montserrat for 
the season under review was 600,217 lbs., representing an average return of 
214 lbs. of lmt per acre, which constitutes the greatest annual production sinoe 
the inception of the industry. A point worthy of note in this year of record 
producdan is the more general applicaidon of cotton seed meal as a fertiliser 
to cotton Adds. There h^ been de^edly positive co-relation between increased 
production and the use of cotton seed meal this year, and there is every reason 
to expect that the beneficial results dmved will encourage its farther use as 
a fertilizer. 

Practically the entire crop was sold locally to the agents of the Pine Cotton 
Spmneirs* and Doublers* Association, Manchester, who reported on the quality 
of the cotton as follows: “ We find that the quality of cotton is good, and the 
staple better than usual.” 

874. Gotten FoaiUon in 8t, Vincent, (Abstr. from West India Comm, Circ,, 
xJiii., 770,1928, p. 136.) Sedang a bettor market for Sea Island cotton, leading 
planters ]^V6 lapped about fifty bales to the United States. The Gk>vemment 
Pactozy has also n^e shipments, and in all seventy-two bales have been exported. 
Bealmg with the cotton situation in a leading article, the ‘‘ Sentry ” says: 
“ Instead of a further restricted area to be excluded from cotton cultivation, as 
suggested by the Agricultural Department, the next season may find the crop 
much increased and, perhaps, the largest ever reaped. In spite of the many 
drawbacks which accompany the industry, there is no produce that the peasants 
can grow to replace cotton as being more profitable and reliable. All the other 
vegetable products are even more fitful and quickly afiected by over-production. 
We are not without hope that later in the year the Sea Island cotton will find an 
easy market at a fair price, as it will be much used in the manufacture of artificial 
silk and for making stoddngs. With prospects of finding another market and 
another purpose for the cotton, planters should not further reduce the planting 
acreage as the chances seem more favourable for a good market than last year.” 

875. St. Vincestt. CoUon B&poft, A note received from the Superintondent 
of Agriculture is to the effect that the return per acre for the 1927-28 cotton crop 
will be indifferent. Soft rot {PhyitopUiora) of bolls was very common and large 
numbers of bolls rotted; Stainers {Dysdeirms) also appeared in the cotton fields 
towards the end of the season. 


Weight, 

Qrma, 

12-78 

12-70 


Per Cent, 
Lint, 

29- 5 

30- 8 
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COTTON IN TEE UNITED STATES. 

876. America. Cottoit in Texas (Abstr. from Text, Eec,, xlv,, 589, 1928, 
p. 87.) It is stated that concern is deyeloping over the steady decline in the 
yield per acre in the state of Texas, where last year it required approxunately 
four acres to produce one bale. 

877. Cotton Growing in Texas: A Deolininq Industry? By J. A. Todd. 
(Abstr. from Int, Cot, BvU., vi., 22, 1928, p. 268.) It would appear that the 
average yield of cotton per acre in Texas has declined since about 1894, compared 
with that of the United States as a whole. Possible causes may be indicated 
as follows: 

(1) Erequent droughly years, alternating with years of excessive rainfall in 
harvest season. 

(2) Pursuing cotton cultivation too far west into areaswhere rainfall is normally 
insufficient. 

(3) Exhaustion of soil due to continuous cultivation of cotton without rotations, 
non-use of fertilizers, lack of nodxed cropping, cattle^ etc. 

(4) Insect pests, especially boll wee^^ and plant diseases, such as root-rot. 

878. Fourteen Bales of Cotton on Five Acres. (Abstr. from the lint. Cot, 
BuU,f vi., 22, 1928, p. 225.) The competition organized by the Dallas Nemos^ 
“ More Cotton on Fewer Acres,” has again been won by a previous winner, Mr. 
J. W. McFarlane, of Palestine, Texas. He produced 6,922 lbs. of lint on five 
acres of uniirigated land, or approximately fourteen bales. The cotton planted 
was the “ Wacona ” variety, with a staple of IJ to 1^ inches. The grade 
was strict middling. He wins $1,500. 

The staple prize of $1,000 was awarded to a tenant farmer in Smith County, 
who produced 6,055 lbs. of lint of a staple of 1 to 1^ inches. 

The gross income prize of $1,000 was awarded to a n^o farmer, also of 
Smith County, whose five acres yielded 5,300 lbs. of lint with a staple of J to 
1 inch. 

879. Varieties of Cotton in the Bed Prairies of North-West Texas. By 
J. B. Quinby. (BuU, No, 366,1927, Texas Agr, Exp, Station,) 

880. Varieties of Cotton Fob East Central Texas. By D. T. Eillough 
and G. T. McNess. (Btdl, No. 369,1927, Texas Agr, Exp, Station,) In addition 
to the experiments carried out to deterznine the varieties of cotton best stated 
to this section of the State, studies were made to determine what characters in 
cotton have the more relation to the value of the crop. The five characters 
studied were size of boll, yield of lint, length of lint, percentage of lint, and earli¬ 
ness. In these correlation studies, the higher percentages of lint, larger bolls, 
and higher yields of lint appeared to be associated. Increases in the length of 
lint were accompanied by decreases in yield and by decreases in the percentage 
of lint. Earliness did not seem to be closely associated with any of the other 
characters, although the rdatively early varieties were the ones that made the 
high yidds. 

881. Commercial Fertilizers in 1926-27 and their Use. By G. S. Fcaps and 
S. E. Asbuiy. (BnU, No. 368,1927, Tbxcls Agr. Exp, Station,) 

882. Field Crops Experiments in Arkansas. {Arh. Sta, BuU,^ 221, 1927. 
Abstr. from Exp, Sta, Bee,, 58, 4, 19^, p. 321.) Cantinuous pedigree sdection 
during ten generations with cotton having seed with high and low oil and high 
and low protein contents showed that with an increase in protein there was a 
corresponding decrease in oil, and with an increase in oil came a decrease in 
protein. The extreme diveigenoe in the current analyBis was evidently partly 
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ine to the potentialities ATrigf.iTi£r -in the oi^iiial plants as well as the result of 
selection. Co-operative fertalizeir experiments with cotton suggested^ that 
400 lbs. of a standard fertilizer is practical for average conditions m the 

State, jythongh nitrogen and phosphorus are most needed, a complete fer¬ 
tilizer is generally satisfactory and prohtable. Building the cotton bed on the 
fertilizer generally gave better yidds than when the fertilizer was applied after 
bedding, formulas «Tid rates of application for fertilizer were compared in 
three localities. 

883. Cotton Obadns and Staples in Geobgia fob Cteop of 1927. (Abstr. 
from Press BiM. No. 275, Dpt. of Agron. Exp. 8ta., Ga., 1928.) The Georgia 
B^periment Station collected information upon the length of staple of the 
Creorgia crop, and gives the following table: 

Length of Staple^ 

i f inch and under .. 
i r inch 
i inch 

!. and under 1;^ inches 
1^ and in^es .. 
l4 and l^^lnches .. 

1^^ and 1^ inches .. 

1^ inches imd over .. 

Most willfl in this country and in Burope demand a cotton inch in length 
or longer. By growing a {• inch cotton, the Georgia farmer is competing with 
the cheap Oriental labour of India that produces the shorter staple. 

884. Field Crops iNVESTiOATioiirs in Mississippi, 1926. By J. F. O’Kelly 
ei al. {Miss. Sta. Bpt.^ 1926. Abstr. from Exp. 8ta. Bee., 58, 1, 1928, p. 31.) 
Some e^ence of erosring over was observed in Fx material from a cross between 
a cotton variety with medium length and percentage of lint, and one with long 
stajde and low lint percentage. Fx material from a cross between a fnzzless and 
lin&ess type and a type with excess fuzz and normal x>ercentage, showed complete 
domioance of the fu^ess and lintless characters. The F^ from a cross between 
long and short types appeared to segregate into one long, two medium, and one 
short. In the F 2 from crosses between wilt susceptible and wilt resistant types, the 
plants lacking the factor for resistance appeared to be eliminated by the fungus. 

Fertilizer tests with cotton in the lime belt showed considerable profit from 
the use of acid phosphate and potash in addition to nitrogen. 

885. RESEAECDa Wobk with Cotton. (Abstr. from the “ Fortieth Ann. Ept. 
of the South Carolina Exp. Sta.” for the year ended June 30, 1927.) Accounts 
are given m the Report of time of planting, pacing, and variety experiments, 
cotton fruiting studies, investigations of the biology and control of the Cotton 
Flea Hopper, physiotogical work with cotton, and cotton marketing investiga¬ 
tions. 

886. Treatment of Cotton Seed. (Abstr. from the Fortieth Ann. Bpt. of the 
South Carolina Exp. Sta., 1927, p. 22.) “ The seed treatment test has been 
continued as in former years. The need for earfiness is clearly recognized, and 
one way of securing this earliness is through the planting of seed delinted with 
sulphuric acid. Germination is hastened by this method of treatment, with 
an earlier stand as the result. Complete results from the seed treatment plots 
for 1927 are not available at this tim^ but on October 7 the plots planted with 
sulphuric acid delinted seed had produced a yield of 851 lbs. of seed cotton per 
acr^ as compared with 762 lbs. of seed cotton per acre for seed ddinted by 
machinery. Untreated seed planted under simito conditions had at the same 


Percentage of Total 
Crop, 1927. 

24 
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date produced but 658 lbs. of seed cotton per acre. The practice of roUing cotton 
seed in nitrate of soda or ashes prior to planting is often believed to have an 
effect simiTar to treating the seed so as to remove the lint. As a rule, however, 
the yield from such treatment is not as great as that from untreated seed. Such 
results are indicated by the picking to October 7 this year. At this date those 
plots from seed so treated h^ prc^uced but 552 lbs. of seed cotton per acre, or 
almost exactly 300 lbs. less than from the sulphuiic-acid-treated seed.’’ 

887. Root Development oe Cotton on CEcaa:i Sandy Loam rnraiNO 1926. 
By Gr. H. OoUings and J. D. Warner. (J. Amer. 8oc, Agron.^ 19, 1927, No. 9, 
pp. 839-42. Abstr. from Eixp. 8ta, Bee., 58, 2, 1928, p. 132.) ObservationB on 
the root systems of Cleveland cotton plants growing under normal field conditions 
at the South Carolina Experiment Station on Cecil sandy loam in 1926, a year 
with a very dry spring and summer, showed the development of the root systems 
of plants of the same age and size to be very uniform. The small extent to which 
the soil was occupied by roots was noteworthy. The greater portion of the 
development of the root system was confined to the surface 8 inches of soil, although 
many roots of mature plants reached a 1-foot depth. The greatest depth reached 
by any root was 2 feet. Very few roots of mature plants extended in a lateral 
direction over 2 feet from the centre of the plant. Greater root development in 
the neighbourhood of previously applied fertilizer was not observed, and the 
root development above the fertilizer was slight. 

388. The Govbbnmbnt Cotton Crop RspoBTiNa System. By W. E. Callander. 
(ItU. Cat. Bua., Vi., 28,1928, p. 237.) 

889. Textzlb Research Obganizations, n.S.A. Description. {Text, World, 
1928, 78, 696-697 and 867. Abstr. from 8umm. of Ourr. Lit, viii., 7,1928, M. 9.) 
A list of research and studies of technical problems carried out by various asso¬ 
ciations, schools, and other organizations in America during 1927, together with 
suggested future work. Illustrations are given of an apparatus for testing the 
permeability of aircraft fabric to air, and a tester for measuring the resistance 
of rope yams to bending, both ascribed to the Bureau of Standards. 

890. Cotton and its Mabxetxng. By E. J. Cavanaugh. (Abstr. from ItU. 
Got Bidl., vi,, 82, 1928, p. 270.) Deals with the subject under the following 
heads: Mill Consumption of various kinds of cotton throughout the world; Futures 
as Hedges; Basis;” The Spot Market; The Co-operatives; The Shipper; Spinners’ 
Markets. 

891. Cotton Maekbting in U.S.A. By C. H. Clark. {Teoa, World, 1928, 78, 
699-704, 867. Abstr. from Summ. of Curr, Lit., viii., 7,1928, M. 9.) The author 
criticizes inefficient methods of buying. The faults of baying on description 
are described, and it is shown that buying on type supplies a definite standard 
for trading which is far superior. Taking up cotton in the South presupposes 
buying against mill types, and its advantage lies in the fact that it is a final 
transaction eliminating rejections and causes of friction between buyer and 
seller. It requires the services of an expert, and for that reason is limited to 
large mills, or groups of small mills, using not less than 50,000 bales annually. 
As the cosb of cotton and other raw materials averages about 50 per cent, of the 
cost of the finished product, selection and buying should receive more attention. 
It is suggested that every mill should keep departmental accounts for cotton and - 
other raw materials, and make a profit and loss statement available to stock¬ 
holders, and the selection of cotton should be made a responsibility of the mill 
management. 

392. Cotton Bagging. (Abstr. from Text. Bee., xlv., 589, 1928, p. 87.) Nine 
bales of cotton covered with coarse cotton doth instead of jute ba,^!ng have 
been placed in the basement of die Senate Office Building in Washington as a 
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demoiastiation that cotton covered bales stand rough handling better than do 
those covered with the eastomaiy burlap. These bales were taken from a lot of 
120 which were baled at Hendersonville, N-0., sent to Norfolk, Va., and there 
compressed. They were then shipped to Bremen, Germany, and there warehoused. 
They were later xeshipped to Philadelphia, and then to Washington, thus being 
subjected to about twice the handling which baled cotton is ordinarily caused to 
undergo. The Cotton Products Extension Committee of South Carolina has 
made public a statement by the chief engineer of the New York Board of Water 
Supply to the effect that 1,020,719 dols. were saved on the construction of the 
Catskill waterworks by the use of cotton bags in the transportation of cement. 

898. WoBBUsro Houbs m Cotton Mills, U.S.A. (Int. CoU. BuU,, vL, 23, 1928, 
p.633.) 

COTTON IN EGYPT, 

894. Egtpt. The Lake Plateau Basot of tbe Nile. Pt. 11. By H. E. 
Hurst. (PAy. DpU Paper, No, 23, 1927. Obtainable from Gbvt. Pubns. Off., 
Mm. of Pinance, Dawawin P.O. Cairo. Price P.T. 10.) {Cf. Abs. 201, vol. iii.) 

895. The Cotton Crop. (Abstr. from MinMy, Jour, of Br, Cham, of Comm,, 
Egypt, XV., 4^ 1928, p. 55.) This year’s crop is irregular for Sakellaridis. The 
best cotton is fully equal to, or better than, that of last year, but there is a large 
proportion of short wasty cotton due to the excessive heat during the summer. 
Pilion cotton has also suffered from the same cause, and is inferior to last season • 
In Upper Egypt, the most southerly cotton is lacking in staple, the quality 
elsewhere being fairly good. Owing to shortage of labour, most of the Upper 
Egypt crop has suffered from had pickmg. 

896. Improved Eovptean Cottons. Production. {GfMm [Manchester], 1928, 
88, No. 1618, p. 6. Abstr. from 8mnm, of Gurr, Lit,, viiL, 8, 1928, E. 23.) The 
Mmistcy of Agdcultur^ £I Giza, has forwarded to the Manchester Cotton Asso- 
(daiion four bales of Egyptian cotton of the following varieties; Sahel Domains; 
this m the standard Sakel of Egypt as grown by the State Domains Administration. 
The seed from the Domains is grown under control by the Gk>vemment, and about 
40,000 bales direct from this stock are produced eveiy year. The seed goes to 
the ordinary cultivator. Sakd 310; An improved type which has given better 
spuming le^ts than Sakel Domains, and the same yield. About 1,000 bales 

be grown on the State Domains in 1928 and its seed distribute by the 
Govemmeut. The total crop in 1928 will be about 5,000 bales. New AsJmouni: 
The new type of Uppers with which the Egyptian Government proposes to 
displace the Uppers at present grown, as fast as it can be propagated. The crop 
in 1928 should be about 1,000 bales. Giza 3: A longer staple Uppers which 
appears to do very well in the south of Upper Egypt, and may be extensively 
propagated, in which case it will be given a commercial name. The crop in 
1928 should be about 400 bales. The consignment is intended to show spizmers 
and merchants the progress being made by the Egyptian Mimstry of Agriculture 
in its work to raise the standard of all Egyptian cotton, and samples can be 
supplied on request. [Gf, above, p. 242.] 

GOTTON IN FOREIGN COUNTRIES, 

897. ARGBisrTiNE. Cotton Crop. (Abstr. from Int. CoU, BuH,, vi, 28, 1928, 
p. 431.) The condition of the cotton crop is reported as highly satisfactory, 
and the yield is estimated at about 154,000 bales. 

398. BbOiGidm. The Cotton Industry. (Abstr. from Commercial Oldham, 
ii., 8,1928, p 10.) In 1917 the Belgians founded aud developed a co-operative 
society which they called “ La Textile.” It was confronted at the outset with 
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fozmidable tasks. The n*i11g had been damaged and plnndered; their owners 
had no guarantee to offer except their record of former activity and energy. 
StUly the society set to work vigorously, and with a rapidity which surpassed 
the most sanguine hopes, the mills were restored to working order. The great 
dif&cnlties of credit were overcome, and within a year of the signing of the 
Armistice, 1,000,000 spindles were at work, 80 per cent, of the number in pre-War 
days. 

The society arranged almost everything. It re-grouped the mills, decided 
which class of counts was most suitable for each of them—thus reducing costs— 
bought the raw material, acted as salesman of the products, collected and sold 
all waste, conducted foreign trade, and found the largeness of the scale on which 
it worked nnder the new conditions of considerable help in extending the field 
of its operationB. So successful did the combination become that within it was 
formed another combination. Eight mills, containing 260,000 spiudles—one- 
sixth of the whole of the spindles in the country—^banded themi^ves into a 
company called the Union Cotonni^,’* and won more success m the specializa¬ 
tion of mills and the further reduction of costs. 

899. Bouvu’s Ezbst Cotton Mill. (Abstr. from Inf. Cott. BuSL^ vi., 28, 1928, 
p. 533.) Bolivia’s first cotton-spinning and weaving mill is now being erected at 
La Paz. The min is to contain 6,000 spindles and 200 looms, although it is 
intended to increase the looms to 500 should the venture prove a success. It is 
being financed by United States and South American capital, and managed by 
American cotton-mill men. All the machinery is being Enipplied by Ametjoan 
textile machinists. 

400. Brazil. Cotton Cultivation. (Abstr. from I«f. Cof. BmB., vi., 22,1928, 
p. 297.) Reports firom Brazil appear to indicate that this year’s cotton crop will 
be as large, ff not larger, than last year’s crop. Plants and bolls are said to be 
w^ developed, and quality promises to be exceptionaL 

401. TsxTiLiiS IN Brazil. By P. F. Martm. (Tea;f. JBec., xlv., 587,1927, p. 46.) 

402. Brazil. Dunns on Imported Cotton Textilbs. (Abstr. from Qom- 
meardal OMhcm, iL, 8,1928, p. 17.) Deals with the protest of the British Chamber 
of Commerce in Brazil against the proposed increase of the duties on cotton. 

408. Brazil. The Textile Industry. (Abstr. from Cotton, xi., 2, 1928.) 
In 1926 Brazil bad 329 cotton mills, with 2,528,611 spin^Ues, and 75,631 
looms, compared with 244 mills with 2,163,340 spindles and 65,651 looms in 
1924. Cotfcon cansumption, as reported by mills, increased from 80,530,000 
kilos (371,409 bales of 478 lbs. each) in 1924 to 95,321,000 kilos (439,626 bales) 
in 1926. The production of cotton cloth amounted to 755,572,000 yards in 
1926, compared with 733,344,000 in 1925, and 696,572,000 in 1924. The number 
of operativeB increased from 110,119 in 1924 to 1^,619 in 1926. 

404. China. PsoDUcnoN and CoNSUMpnoN op Cotton. (Abstr. from Text, 
Bee,, xlv., 588, 1928, p. 67.) According to a report by the Clbdnese Cotton Mill- 
owners’ Assodation, about 3,706,000 spiudles are installed in all the cotton 

Tnilln in ntiinn.- 

405. Cotton in Chjcha. {Ini. Cot. BuB,, vL, 22,1928, p. 298.) 

406. We have received from the Association Cotonnide Coloniale a copy of 
Bulletin No. 82, ^ving useful information in connection with cotton-growing 
in the French Colonies. 

407. La PRODxronoN Cotonni2rs: des Terretoibes Apbigajns sous Mandat. 
(Abstr. from Coion et Culture CotonnUre, iL, 8,1927, p. 104.) CQimate and soil in 
Togo appear to be suitable for cottem, and Togo Sea Island is quite acclimatized. 
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ProdxLciaon in 1927 was 1,600 tons. Local varielies are oultiyated in Cameroon, 
which now exports a small quantity of cotton. 

408. The SAxmira I^turbs ob* tobcb Cottoe Spinnuto Industry of Jajpajst. 
By T. ElawasaM. {IiU, Cot, BtM,, vi, 22^ 1928, p. 321.) 

409. Cotton CDiTiyA.TioN in Paraguay. (Int. Got, BvU,^ vi., 22,1928, p. 306.) 

410. Bussia. Question of Cotton Economics. A collection of articles on 
raw cotton problems. (Abstr. from KMophovoU Deib Book Series, voL v., 
Moscow, 1927.) This Joumal contains Yarious ardcles in Bussian, with English 
i^snm^, abstracts of which are given here. 

(1) Investigation on the Cost of Production of Baw Cotton, By A. V. Chaianov. 
The work is based upon an examination of the accounts of forty-five farms in 
Feighsma (Central Asia) in 1917, and d^ly-four in 1923-24. The figures of cost 
of production varied greatly, the high^ being ten times the lowest. The prime 
cost curves derived from the figures, however, agreed well enough, and a mathe- 
marical treatment gave an average cost of production varying from 2*69 to 0*30 
in 1917 to 4*51 to 0-20 in 1923-24 (unit ?). The cost was correlated with the 
yield, the amount of water used, and the size of the farm. 

(2) Nutrition of FergJuma Cotton-Qromng Poprdation, By W. Uferef. The 
nutrition remains much as in pre-War days, somewhat poor in proteins and fats, 
rich in carbohydrates. 

(3) Cotton Farming in FergJutna According to the 1924Survey, By B. Solovief. 
Land and labour factors are considered, as well as capitalization and income. 

411. Cotton Manxtfaoturing in Sours America. {Int, Cot, BvU,, vi., 22, 
1928, p. 316.) 

412. Sfain. Ezi Cuxstvo del Algodon en Esfa^a. By E. Fernandez. 
(Abstr. from Int, Bev, of the Sci, and Fract, ofAgr., Rome, xviiL, 11, 1927, T. 665.) 
The author has for many years carried out experiments in cotton-growing with 
and without irrigaricm in the ‘‘'Gianja Esouela de Agrioultura” of Badajoz; 
in 1925 he obtained in the non-iiiigat^ plot 1,390 kg. per hectare of unginned 
cotton. 

413. Cotton GnowiNa in Spain. (Abstr. from Times Trade Supplement^ 
May 19, 1928.) Cotton-growing is progressing in Spain, although slowly. The 
best results so far have been obtained in Andalusia, but the crop is still being 
grown also in Estremadura and even as far north as Tarragona in Catalonia. 
About 3,500,000 lbs. of cotton were ginned in 1927. Growing is encouraged by 
premiums, credit facilities, free advice as to methods of cultivation, etc. 

414. CoTTON-GROWiNa in Spain. {Int, Cott, Bull,, vi., 23, 1928, p. 432.) 


CULTIVATION AND MACHINEBY: IBBIQATION, ETC, 

415. Toe Evolution and Classification of Soils. By Dr. E. Bamann. 
Translated by Dr. C, L. Whittles. (Pp. xii+127. Cambridge: W, Heffer and 
Sons, Ltd., 1928. 7s. 6(1. net.) Three systems of soil classification have been 
developed in the past. These may be caU^ {a) the physical system, based on soil 
texture; (5) the geological system, based on the geological formation from which 
the soil has been derived; and (c) the chemical system, based on chemical com¬ 
position. None of these systems has added greatly to our fundamental knowledge 
of the soil or provided data upon which a forecast could be made of the behaviour 
of unknown soils under cultivation. From the purely scientific aspect, therefore, 
they appear to be unsoxmd and, £rom the practical point of view, they have been 
of HttLe use. The study of the factors determining Ihe formation of soils is now 



NOTES ON CUEEENT LITEEATUEB 269 

recognizod as the natural starting-point of any system of soil olassification. The 
initial investigations on the factors determining the formation of soOs were 
carried out by the Bussian workers, Dokutschajeff, Sibirceff, and Glinka, but the 
results were not accessible, owing to language difficulties, to soil scientists in 
other countries. The publication by Dr. Biamann, in German, of the results of 
the investigations of the Bussian Soil School was a definite step in the develop¬ 
ment of soil science and one of the main factors leading to international co¬ 
operation in the study of soils. The translation of Br. Bamann’s book has 
rendered the work readily accessible to the British workers in this subject. 

A system of sod classification renting on a climatic basis has not the imr- 
portance in Great Britain that it has in other countries. The soils of Great 
Britain are immature, endodynamomorphio, and hence do not exhibit the variety 
shown by those of other countries. The recommendations of the recent imperial 
Agricultural Conference have, however, placed an entirely different aspect on 
the question. The great variations in climatic conditions to be found in the 
British Empire lead to as great variations in the conditions of soil formation, and 
hence to a large number of soil iypes. The classification of soils on a climatic basis 
assumes, therefore, a peculiar importance in connection with the practical 
problems of land development in the Empire, and the appearance of this trans¬ 
lation is most opportune. 

The preface to the German Edition is dated 1917. Developments have 
taken place since this date which render necessary the revision of some portions 
of the book. This is particularly the case in connection with the discussion of 
alkaline soils (pp. 99-104). Boference is frequently made to “ alkaline car¬ 
bonates ’’ in the soil, and to the conversion of these to bicarbonates.” Alkaline 
carbonates do not exist in alkaline soils. The phenomena of soil alkalinity can 
be completely explained by the hydrolysis of sodium-clay, the alkaline soil 
solution containing sodium hydroxide, and not sodium carbonate. Again, as 
alkaline soils are impermeable it is difficult to see how the suggested transference 
of sodium carbonate ” from the surface soil to the subsoil can take place. It 
is further suggested (p. 103) that the subsoil atmosphere contains carbon dioxide. 
This is now known to be incorrect. In the preface Dr. Bamann pleads for the 
recognition of the study of the soil as a science. So long as terms such as “ soda ” 
appear in the literature, it is doubtful whether it will be recognized as a science 
by chemists. 

It is suggested (p. 3) that the general effect of a vegetative covering is the 
same as would be produced if the soil were removed to a cooler and moister 
climate. This statement is unlikely to receive general acceptance, as it is well 
known that a vegetative covering has a drying effect on the lower soil layers 
and restricts water circulation in the soil. The classification of the soil water 
(p. 12), and the deductions made from it, need modification as the result of recent 
work on this subject. 

The statement (pp. 13-14) that a fine-grained Tertiaiy sand known as 
** Elinz ” is “ from its very nature not impermeable ” could have been sup¬ 
ported by experimental evidence. Impermeable fine-grained “sands” are 
readily produced as the result of base exchange with sodium chloride solutions, 
and the subsequent hydrolysis of the base exchange product in fresh water^ 
Examples of naturally occurring impermeable “ sands ” are numerous in Egypt. 

The translator has had a difficult task in finding suitable English equivaleats 
for the various soil types, and he is to be congratulated on the result of his efiorts. 
It is, however, doubtM whether “ Warp Soils ” is a good substitute for “ AUuTial 
Soils.” In the discussion (p. 83) it is shown that the production of these soils 
depends on the nature and composition of the districts drained by the livers. 
Warping, as understood in this country, is essentially the deposition of a marine 
sUt, and does not depend on the composition of districts drained by the 
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rivers. It would have been better to have retained the term “ Alluvial Soils ’’ 
and to have discussed Warp Soils as a subdivision of saline soils. 

On page 3 it is stated that at 10 to 20 cm. the yearly variations (in soil 
temperature) cease to attain measurable values.” This is obviously an error 
that has escaped attention in reading the proofs. 

This translation of Dr. Bamann’s hook will be appreciated by all who have 
studied soil problems under a wide range of climatic conditions. The develop¬ 
ment of the Colonies and Dependencies must be mainly agricultural. A sound 
knowledge of the soil is, the^ore, an essential to success. The book will be 
of the greatest value to those taking part in the solution of the agricultural 
problen^ connected with this development.—[E. MoK. TJ 

416. The Mecosahioai. Analysis oe Tbopzoal Soils. By J. Charlton. {BvU. 
No. 172, 1927, Agr, Ees,, Ins6. Pum, Obtainable from Govt, of India Central 
Puhns. Branch, 3, Govt. Place West, Calcutta. Price As. 3, or 4d.} 

417. Pebst Commission. Son. Mechanics and Physics. By B. A. Keen. 
(Reprinted from Soil Science, xxv., 1, 1928.) A critical survey of the present 
position of soil physics and a forecast of possible future activities, written at the 
conclusion of the Phst International Congress of Soil Science. 

418. Son. Temferatitbe Studies with Cotton. By A. P. Camp and M. N. 
Walker, (Ahstr. from BuU. No. 189,1927, Univ. of Florida Agr, Exp, Sta., Gaines¬ 
ville, Morida.) A soil temperature tank, based on an internally balanced system, 
and whichis believed to be more economical than the single unit type, is described 
and its efficiency discussed. 

Esperiments on the germination of cotton at various soil temperatures 
showed an optimum of 33** to 34^ C., and no germination at 40^ 0. No germina¬ 
tion was obtained at 14° C. or below, but under more nearly sterile conditions 
it is believed that germination might be obtained. Between 15° and 35° C. the 
rate of germination agrees very well with the Yan’t Hoff rule. 

Measurements of the growth of cotton seedlings indicated that under the 
ootuiitions of the experiments some environmental factor other than temperature 
largely limited their growth between approximately 20° to 35° C., temperature 
being a limiting factor only above or below that range. 

Outdoor soil temperature records for the last two years indicate that the 
usual planting period (March 25 to April 5) is about as early as strong germination 
of cotton seed can be expected. 

419. An Account op Some Moistubb Investigations Caebibd out at the 
Geziba Reseabch Pabm. By Dr. H. Greene. (A paper read and discussed 
at a meeting of research workers engaged in Cotton Research in the Sudan.) 
Deals with the day content of the soil,* the physical relations between soil and 
water; the effect of flooding; distribution of water in terrassed land; moisture 
content of &dlow land; root development; the penetration of irrigation water. 

420. SuLFHUB AS A Pebxzlizeb. (Abstr. from the Bpt, of the Qovt, Chemist 
for the year 1927, p. 23. Wellcome Trop. Res. Labs., Khartoum, Sudan.) The 
experiment of manuring cotton with sulphur was repeated this year on Hosh 6, 
feddan 7, five one-tenth acre plots being used, with another five as controls. 
The results were as follows: 

Sulphur Plots, Blank Plots. 


pH before the trial . 8-65 8-64 

after the trial .. 8*33 8-65 

Yield lbs. seed cotton per acre.. .. 404 380 


The increase of yield of five per cent, is even less than that (eight per cent.] 
of last year, and is not encouraging as &r as immediate return is concerned. 
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421. Decomposition op Cottonseed Meal in the Soil. (Abstr. from Pub¬ 
lication No. 2. Experimental Bes. Inst, of Irrigation, Tashkent, 1927.) (In 
Russian.) We quote the following summary, which is given in English: 

“ 1. The cottonseed meal as to its composition is a substance rapidly decom¬ 
posable in the soil; the energy of decomposition during the experiment is decreas¬ 
ing probably in consequence of the presence of some constituents that are decom¬ 
posing more slowly. 

2. The process of the ammonification of N-compounds starts immediately 
after inserting the cottonseed meal into the soil. The quantity of NH 3 formed 
as a rule increases according to the dosages. 

“ 3. The beginning of the process of nitrification depends on the amount of 
cottonseed meal inserted: the less the dosage the sooner starts the process. The 
dosages from 0-5 to 2 per cent, give a steadily increasing amount of nitrates. 
A dosage of 5 per cent, intensively oppresses, and that of 10 per cent, entirely 
annihilates the process of nitrification. In the last case the mineralization of 
N-compounds is ceased with the formation of NH 3 only. 

“ 4. The disappearance of nitrates at the insertion of the cottonseed meal 
into the soil during the fimt days of experiment is in some extent due to their 
partitive transformation into organic form of nitrogen (into proteinous compound 
of the bodies of bacteria and fungi), partly to their entire loss efiected by denitri¬ 
fication (the role of strong denitrificators in the process of decomposition of the 
cottonseed meal); in the first case we have only a temporary tra^ormation of 
nitrogen into forms inaccessible for the plant, in the second its entire loss.” 

422. Recent Studies in Plant Physiology and Pathology. By R. E. 
Massey. (A paper read at a meeting of research workers engaged in Cotton 
Research in the Sudan.) Discusses the effect of light and temperature on the 
growth of plants. It is stated that there is much evidence that the manner 
of growth in plants is directly related to the relative amounts of carbohydrate 
and nitrogen in the tissues. The question of the acidity of the plant tissues is 
also studied. The paper is furnished with excellent graphs. 

423. The Rotation of Gbofs. By L. A. Brunton. {Proc. of Agr. 80 c, cf 
Trinidad and Tobago, xxvii., 10,1927, p. 422.) 

424. Crop Rotation IN the Blaceland Region OF Centbal Texas. ByE.B. 
Reynolds and D. T. Killough. (BuLU No. 365, 1927, Texas Agr, Exp, Skaion,) 
It is common knowledge that yields of cotton in the Blackland region of Central 
Texas are gradually declining. The almost continuous cropping of these soils to 
cotton year after year without much, if any, effort being made to maintain or 
increase their productiveness by the use of fertilizers and manures, crop rotations, 
or the prevention of soil washing, has resulted in a reduction in the productiveness 
of a region once thought to be inexhaustible in its fertility. The use of fertilizers 
has not been successful in restoring these soils to their original productiveness. 
Rotation or changing of crops on the land appears to offer the most promising 
immediate solution of the problem. Rotation of crops distributes the labour, 
helps to keep down weeds, controls insect pests and crop diseases, and makes 
possible the production of feed crops for home use or the production of livestock. 

Cotton, com, wheat, and oats produced larger yields in rotation than when 
grown continuously on the same land year after year as shown in eleven years 
of experiments with several rotations at Temple, Texas. Yidds of cotton have 
been doubled; yields of com increased 87 per cent.; wheat, 55 per cent.; and oats, 
17 per cent, by rotationB, as compared with continuous cropping. Rotation of 
crops reduced root rot of cotton from 39-7 to 4-8 per cent. 

The crops in the three-year rotation of cotton, com, and oats, brought the 
highest comparative net profit per acre, $15-96 annually for a period of six years. 
Cotton planted on the same land continuously showed an average yearly com- 
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paiative net profit of $7-33 por aoro; com planted continnonsly, J2-32 per acre; 
oats planted continuously, $2^25 per acre; and wfieat planted continuously, 
$2’02 per acre. 

425. Thb PnBBiorcAL Cultivaxiok of Cotton, with Special Bbfebbnge to 
THE Cultivation of Ratoons in Egypt. By J. Templeton. {Tecfh. and 8ci. 
Serv, BuU,y No. 75, Min. of Agr., Egypt.) The writer gives a summary of the 
literature relating to the perennial growth of cotton in Egypt, South America, 
Australia, North America, etc., and points out that the usual statements as to 
inferior quality in ratooned cotton, and liability to insect pests, are to a con¬ 
siderable extent a priori assertions, passed from one to another, without much 
es^rimental evidence to back them. Ih view of this unsatisfactory state of 
afiairs, experiments have been conducted in Egypt for five years, supplemented by 
spinning tests in England. The plots compared were somewhat small, but 
from the general evidence it w'ould appear that ratooning may be of considerable 
advantage. The ratoon crop is about six weeks oarlier, and on the whole of 
better quality and sometimes heavier; in addition, it is stated that a good deal of 
expense in cultivation is saved in the second year. 

The author points out that the above results from experiments carried out 
in Egypt cannot be held to apply to all countrios, and the subject of the perennial 
cultivation of cotton is worth investigation in all countries where cotton is grown. 

426. Results of Cotton Spacing Expebiments, with Recommendations. 
By P. H- Kime. (Agr. Infmn. Circ., No. 10, 1928. North Carolina Agr. Exp. 
Sta., Raleigh, N.C.) The results of the experiments showed that larger 3ri<d^ 
were secured from 8 to 12-inch spacings than when hills were farther apart, 

427. Cotton Sledding Tests. (Abstr. from Im. C<d. BnU., vi., 22,1928, p. 235.) 
in a competition of cotton sleds at Lnbbock, Texas, held under the direclion 
of the Snpeorintendent of the Lubbock Agricultural Experimental Station, it was 
found that the simple finger type of sled, suoh as is usually put together by the 
local smith for $10 to $15, harried a far larger peremtage of cotton than any 
other lype. 

428. Sledded Cotton. (Abstr. from Texi. Bee., xlv., 587, 1927, p. 42.) Erom 
this artide we quote the following: Because of the extraneous matter gathered 
with the cotton, it requires from 2,000 lbs. to 3,000 lbs. of sledded cotton to 
secure a 500 lb. bale of lint cotton from the gin. The percentage of waste in 
dedded cotton is about 50 per cent, greater than iu picked cotton.’’ 

429. Raw Cotton. Mabketing. By B. Belshaw. (Text. WeeMy, 1, 1928, 
4-6, 34-36. Abstr. from 8 umm. of Curr. LU., viii., 8, 1928, E. 25.) The author 
discusses grade and staple, the classification of cotton, crop grade fluctuations, 
the systems on which raw cotton is bought, and the principal markets. 

480. Pbepabation of Cotton fob Sale. By H. 0. Jefiexys. (Abstr. from the 
Ehod. Agr^ Joar.^ xxv., 8, 1928, p. 275.) Deals with the evils of false packing 
and the necessify for better clasElfication of cotton in the field and at the ginnery. 
The article shoidd be read by eotton-growers. 

DI8EA8E8, PE8T8, AND JNJUBIES, AND THEIB TBEATMENT. 

481. DisiNFEonoN of Cotton Bales in Vacuum Appaeatus. (In Russian.) 
By V. V. Nikol’skiL (EMop. Ddo.^ vi, 9-10. Moscow, 1927. Abstr. in B&o. 
AppL Ent., zvi, 8,1928, p, 131.) 

482. Entomology in the Southebn States. By R. W. Hamed. (Abstr. from 
J, of Econ. Ent^ xxi., 1,1928, p. 59.) A brief r6sum6 of entomology in the eleven 
south-eastern stotes, known as the Cotton States, is given, together with a study 



NOTES ON OUBEBNT LITEEATUEE 


273 


of the distribul^n of eatoxnologists thiotighout the United States. Among 
the subjects discussed are: The relation of insects to economic and industrial 
progress in the Southern States; some of tiie important entomological achieves 
meats in this region; and the confidence that is placed in the entomologists by 
the public. 

433. Eight Ebw Spbgibs op Bn^coKm^. By D. S. Wilkinson. (Abstr. from 
BuJL of Eni. Ees,, xYm.» Pt. 1., 1927, p. 33.) Among the species described is 
Micrdbracon hiThj^Hclcif spji. 

434. A OoNTEiBirEzoH TO ouB Ehowlbdgb op South Ihdxah Bbacohidab. 
By T. y. Bamakrishna Ayyar. {Mema. of De^L of Agr, in India, x., 3, 1928.) 
Includes a description of Mkrdbracon l^royi. Dudgeon and Gou^ a pajcasite 
of the Cotton BoUworm. 

485. On ten Biology op Some IcHNEiTMOinDS op the Genus Pantsous, Sgheh. 
By A. M. Vance. (Ann. Ent. 8oc. Amer., xs., 3,1927. Abstr. from Sev. AppL 
Era., xvi., 3,1928, p. 113.) Observations recorded on the Ichneumonids, Faniacua 
a^pinipea, Cushm., and P. gemmaiua. Say, var. aagi, Cushm., in Virgmia in 1924, 
when about 5 per cent, of the larvse of the com earworm Hdioffda obacleta, P. 
(also known as the American BoUworm) in certain localities were attacked by 
these parasites. The conditions of rearing in the laboratory are esplained, and 
a typical oviposition observation is recorded. Females of both spedes readily 
oviposited upon larv«8 of H, dbaokta in glass cages, the host larva being stung in 
each case before oviposition occurred. From one to dve ^gs may be deposited 
upon one host larva, but apparently never more than one parasite larva survives. 
Both species paralyze their host by the injection of some toxic substance before 
ovipositing. Many larvae are attacked in turn; one female deposited ninety-five 
eggs upon seventy-eight mature larvse. Cutworms or army worms placed in the 
cages were chosen in preference for oviposition. The egg and the method of 
its attachment are described. The entire larval period of these parasites is spent 
on, and at the expense of, the host. Almost immediately upon hatching the 
mouthparts become fastened to the host body, and in this position the parasite 
larva feeds and grows. During the esurlier laical stages of tlie parasite, the host 
remains alive in a mature or pre-pupal condition. When the parsbsite larva 
reaches maturity, it i^ius itself a cocoon in which it pupates, but can only do 
so in a space just large enough to allow of free movement. Both tiiese i^pecieB of 
Paniscus reproduce parthenogenetically. 

486. COMPABATTVE ObSEEVATIONS ON THE PeSTS OE CoTTON AT IlOBlN, NOBTHEBN 

I!7igebia. By Owen B. Lean. (Abstr. from the 8 ix& Ann. BvU. of fha Bpt. of 
Agr.^ Nigeria, 1927, p. 127.) The foUowing four varieties of July sown cotton, 
grown Tinder plantation conditions at Borin, have been studied: Allen, G. hwatOum 
(var. AUen’s Long Staple); Ishan, G. viUfdliumi Kabba, probably G. viHfolivm; 
and Borin, probably identical with “ G. peruviarmrn. 

Comparison of native cotton grown on soils with difierent specidc conduc¬ 
tivities given the following results: 

1. (a) A higher percentage of buds and bolls were shed where the speciEc 
conductivity was high. 

(b) In spite of t^e increased percentage of bud shedding, a greater number 
of flowers were produced where &e spedfle conductivity was high. 

(c) In spite of the moreased percentage of boll sheddiog, a greater number 
of bc^ matured where the sped^ conduciivi^ was high. 

(d) As shown by analyEds of bolls shed and harvested, bacterial disease caused 
more damage where the spedfle conductivity was low. Bcilwonns appeared also 
to cause more damage under these conditions, while the cotton etainers were 
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moro active where the specific conducliTify was hi^, probably because more 
staoners were attracted to the plots where most fiowets were pn^uoed, and the 
shade cast by the more liixuxiant foliage protected the nymj^. 

(e) Where the specific condiictivity was high the fioweriog and consequetitly 
the boUing was ddayed, causing a grater number of bolls to mature after the 
decrease of the stamer attack, so that the final yidbls were not only higher but 
the percentage of clean seed cotton was greater. 

2 . Ih all varieties the cotton staaner damaged the greatest number of locks, 
but on the AUen cotton, at any rate, boUwoims probably caused more actual 
damage, and it seems lik^y that in years when the crop has failed boUwoims 
have been largely responsible. 

3. Kabba cotton yielded a much smaller crop than either the Ishan or Ilorin, 
hut this variety exhibited some characteristics that might make a selected strain 
of much value. 

4. The difference in yield between the Ishan and lloiin was small, but the 
Ishan lint was the less stained, and is of hi^er value. 

437. Dispebsai. op the Cottoe Boll Weevil, Aethoeomxjs Gbai^is Boh. 
By F. A- Fenton. (Abstr. from Jowr, of Agr, Ees-, xxxvi., 2, 1928, p. 135.) 
Deals with the dispersal of the boll weevil by fiiight, which is common in the 
summer months. 

488. The Pbepaeateon op Special Calcium Aesbnates coetainieg Less 
THAE 40 PEB CeET. AbSEIHC AS As^Os, THEIB USE AS BOLL WeEVIL PoISOES. 

By H. W. Walker. (Abstr. from J. of Moon. 21,1,1928, p. 166.) A special 
oaloium arsenate prepared by heating precipitated chalk and wldte arsenic 
(AS 2 O 3 ) in the presence of excess air at a temperature of 650** G. for about one 
hour, and containing only about 20 per cent, arsenic calculated as As 20 s, was 
found to be equally as effective a l^U weevil control as commercial calcium 
arsenate in extended cage and field tests. The material caused no plant injury, 

439. The Pbepabatioe op a Special Light Sodium Fluosilicatb aed eps 
Use as a Boll Weevil Poisoe. By H. W. Walker. (Abstr. from J. of Eeon, 
Efit,, sad., 1, 1928, p. 156.) Two serious objections to the use of commercial 
sodium fiuosilicate as a boll weevil poison are its lack of covering power, due 
to its comparatively high apparent specific gravity, and its plant toxicity. These 
have been overcome by incorporating from 10 to 20 per cent, colloidal silica 
with the sodium fiuosilicate during the commercial process of manufacture. 

The resulting special];light sodium fiuosilicate, containing at least 80 per cent. 
Na 2 SiF 6 , causes no economic plant injury, and is a quicker weevil killer than 
commercial calcium arsenate. Under certain field conditions, however, it does 
not adhere to the plant so well as calcium arsenate. This lack of adherence 
under extremely moist conditions can probably be overcome by the incorporation 
of a small amount of adhesive during the process of manufacture. 

Barium fiuosilicate similarly prepared is about as effective as the sodium salt. 

440. CoTTOE Boll Weevil Damage dubieg 1927. By B. W. Leihy. (Abstr. 
from J. of Boon, Ent,, xxi., 1 , 1928, p. 151.) The year 1927 was one of marked 
injury to cotton by the boll wee’^. It was, therefore, thought advisable to 
compile the estimates of damage in the different states so that the apparent 
monetary value of the destroyed cotton could he recorded. 

The injury to cotton resulted from a successful winter survival of weevils 
that was above the average, and a fairly favourable season for development. 
The damage throughout the cotton stat^ was unusually heavy, in spite of a 
generally &vourabl 6 cotton-growing season. The worst damage recorded is in 
Georgia, which reported 40 per cent., or 733,333 hales. 
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441. Oviposmojsr or the Boll Weevil rsr RBLATioir to Food. By D. Isdj. 
{J, of Econ. Bfa .9 zzi., 1, 1928, p. 152.) 

442. Ehtomologioal Wobe at tee Abkaesas Statioe. { Arh . 8 ta , BuZ., 
221,1927. Abstr. from Sta. Eec,, Iviii., 4^ 1928, p. 344.} la work witk the 
boll weevil, it was found that the insect preferred the green-leafed Acala cotton 
(of alternate rows of green and red), only Masting the red-leafed Winesap variety 
after the green was fully occupied. 

448. Tbe Penk Bollwoebc Moth. The Time of Its Ehebgeece. By A. 
Gallwey. (Abstr. from the West India Oomm. Circ.^ xlii., 760, 1927, p. 461.) 
At the inst^oe of the Hon. Thomas £. Peters, the su^estion was made recently 
that steps mi^t be taken to ascertain, if possible, the time of emergence of the 
moth of the pink boUworm, with a view to a definite planting season for 
cotton in Antigua, so that, weather permitting, once the perio^city of pink boU- 
wozm was established, such attacks could be forestalled by early planting. 

Professor Ballou, the Cbmmissioner of Agriculture for the West Indies, has 
submitted two memoranda embodying details for the carrying out of experi¬ 
ments, and following out his instructions, a cage 10 feet long, 6 feet wide, and 
6 feet 6 inches high, with a wing 4 feet by 4 feet, and covered with fine mosquito 
gauze, has been bmlt for this purpose. It is proposed to place at intervals cotton 
seed, seed-cotton, and old bolls infested with pink boUworm larvae in trays in the 
c^e, and to introduce cotton plants, which have been grown in pots or kerosene 
tins, two wedss after fiowering has began; say, ten such plants on the first day 
of each month. After three weeks, when the bolls are some four to five weeks old, 
all bolls are to be examined by slicing, or by separation of the carpels, and the 
infestation by pink boUworm recorded. These plants wiU then be removed from 
the cage and destroyed. Another lot of ten plants in the same condition of 
fiowering wiU then be placed in the cage and the procedure repeated. 

The conclusions that it is hoped that these investigations wiU lead to are: 

(a) The degree of infestation in the seed at the end of the cotton season. 

(h) The natural death-rate of the pink boUworm in stored cotton seed. 

(e) The time of emergence of the moths from infested seed, we^ by week, 

over a period of twenty weeks. 

The examination of the moths taken in these counts, checked by the examina¬ 
tions of the double seeds for the presence or absence of larvss, and the proportion 
of dead and living larvae, should give fairly accurate results of the degree of 
infestation. 

These results should give an indication as to the time when cotton in the fitid 
is most likely to be attacked. The female moth lives but a short time after 
emergence, and accordingly if suitable conditions for egg-layiz^ are not available, 
the moth ^es without oviposition. 

444. Pabasitbs of the Posh Bollwoem ie Hawail By H. F. WiUard. (Abstr. 
from Tedk^ BvU., Ho. 19,1927, U.S. Dpt. of Agr., Washington, D.C.) Summary. 
The Pink BoUworm {FectinopJiora gossypieUa) has been reared in PEawaii from 
several species of cotton (Oossgpium spp.), milo (Thespesia populnea), Ednscadd- 
phm hwdalmmsis, and Hibisctts youTigianus. Cultivated cotton is heavily 
attacked by this moth. One lot of 22 boUs contained an average of 5*1 pink 
boUworm caterpillars per boll, and the total number of boUs, 8,744, coUected 
during 1918 and 1919, produced an average of 1-5 caterpillars per 1^11. The 
seed pods of T, popfdnea are frequentiy found infested, but the infestation is not 
heavy. JET. hualalaiensis and H. yofimgianm are not abundant in Hawaii, and 
only occasionaUy are found infested. 

P. gossypidla is attacked in Hawaii by seven species of parasiteB as foUows: 
Chdonus llacEmni Cameron, Mkrobracon mdlitor Say (Jtf. pendKrlam l^idweU), 
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Pifn§la MwaUensis Oamexon, Pri^om&rus hiswanensia Ashmead, Permerola 
emigrcLta Bohwer» Chakis dbsounxta Walk^, and 8 tomaiocer{t8 pertorma Giraolt. 
IBiToiie of these is a specific parasite of P. goasypieSa. Each one has been reared 
from several other species of moths in Hawaii, while P. hawcmenaia and cbaou- 
rata have been reai^ &om ten and thirteen difEerent hosts respectively. This 
diversity of hosts is largely responsible for the low degree of control of P. goaay^ 
pidUi exerted by these parasites. Only 8*42 per cent, of 12,985 caterpill^, 
under observation during 1918 and 1919, were parasitized by the combined 
efforts of the seven species. 

Mkrc^mtctm mtMitor is considered the most effective parasite of P. goaaypieBa 
under Hawaiian conditions, because of its general distribution throughout the area 
under observation, and various factors in its biology. The adult is hardy and 
able to maintain itself under adverse condildons, and its capacity for oviposition 
is good. One female deposited 213 eggs before death, ^e Tnaximum period 
from the oviposition of the egg to emeigence of the adult was sixteen days. 

Mating Perisierola emigrata was observed to occur only within the cocoon 
of the fer^e. The adult female is capable of ovipositing throughout her lifetime, 
and one female deposited 236 eggs. Paithenogenetic reproduction was observed 
with this species, but only males were produced. Erom 1,413 unfertilized eggs 
xmder observation, 1,198 males, and no females, were reared. 

445« Hotbs os( a Bbaconid PAJSAsrrx ov the Pink Bollwokh (Piatybdra 
G ossTOEELiiA Sattnd), IN Ebnta CJoLOiSTV. By T. W. Kirhpatrick. (Abstr. 
from JBfiU. of EtU, Sea., xviii., Ft. L, 1927, p. 47.) Information is given under Ube 
following headings: Notes on the life-hi^iy of the parasite {Microbracon Ktrh> 
pattichi); Parasitization of Platyedra larvae in green and open bolls; The longevity 
of the ^ult parasite; Parasites kept in cold storage; Experiment on the possi¬ 
bilities of breeding m captivity. 

In dealing with the amount of control effected by the parasite, the author 
states as follows: “ No accurate estiinatlon was made ^ the bollworm population 
in November or again in Eebroary. The impression was, however, formed that 
it was scarcely if at all greater towards the end of the picking season, possibly 
even ali^tly ]i». Both in November and in Eebruaxy there were probably about 
20 to 25 per cent, of the boUs attacked by pink bollworm; except for the parasite, 
it is more than likely that the percentage of attack would by February have 
reached 90 to 100 per cent. The percentage of parasitized caterpillars had 
undoubtedly increased enormously by February. 

‘"It would appear that it would be by no means difficult to import this 
parasite into other countries where it might be of value. Whether it could ever 
adapt itself to live in a country where there is a definite winter, which is passed 
by the pink bollworm as a resting larva, is a matter of conjecture; it would, 
however, probably be quite easy to breed the parasites artificially during the 
winter on the resting laxvee in ‘ double ’ seeds.” 

446. TTattian Cotton aistd the Pink BoiiwosM. By G. N. Wolcott. (Abstr. 
from BvR. of Ent. Sea., xviiL, Part I., 19^, p. 79.) A general account of Haitian 
cotton, calling attention to its hi gh degree of immunity from boUworm. 

447. A Mbthod op obowing Noiemaii Plants op Cotton fob Observation aistd 
THE Behaviour op Broach Cotton under these Conditions at Surat. By 
R. S. Easargode. (Abstar. from Agr. Jour, of India, xxii., 6,1927, p. 442.) The 
growing of cotton plants under permanent cages (to control bollworm) is stated 
by the autihor to have resulted in such abnormalities of growth that observations 
were of little use. The mtemodes were extremely long, the leaves thin and 
broad, the stems trailing and weak, and ultimately the plants had to be discarded. 

Detailed life-bistory of the boUworms has shown that the moth is capable 
of laying eggs only at night, and under no circumstances was it possible to get the 
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moths to lay eggs by daytime. Therefore it was thought necessary to protect 
the plants at xiighttime only. A certain ntimber of plants were caged in the 
following manner, and were i^lly exposed to the sun and;wind by daytime. light 
wooden cages with mosquito netting were utilized to cover the plants by night, 
the cages being placed on the plants about 5 p.m. in the evening, and removed 
again at daybre^ The plants grew in the most satisfactory manner, free from 
boUworm attack throughout the season. In order to protect them from cater¬ 
pillars crossing over to them from other plants in the vicmily, small tin trenches 
were slipped over the plants when they were quite young, and the trenches were 
kept Med with water covered with a thin film of non-vbkitile oil. The oil would 
catdi any larvss that mi^t attempt to cross over. Precautions should be taken 
that when the plants are caged in the evening they should be shaken slightly in 
order to drive away any bollworm moths tibiat might have settled on the plants 
by day. CSotton plants protected in this way showed none of the abnormalities 
mentioned in the case of the jdants grown under permanent large cages. 

448. Pdetc Bollwobm us II^bxas. (Abstr. from Ini, CoU. vi., 28, 1928, 
p. 449.) Calling attention to the nifestatdon of apparently new areas in Texas 
by the Pink BoUworm. 

449. West Ictdibs. Cotton Pests in Montseeeat. (Ahstr. from the 

of ihe Agr, Dpt., 1926-27, recently received.) The chief pests attacking cotton 
during the year under review were the Cotton Leaf-Eating Worm {Alabama 
argtHacea), and the Pink BoUworm. The damage done to the crop by the latter 
insect was insignificant in comparison with that of previous years, owing to the 
success that attended the co-operative eftorts of aB cotton-growers to stamp out 
the pest by the careful and efficient close season ” campaign carried out in the 
year 1925-26. 

450. The Jassid Pest of Cotton. (Abstr. from East Afr., iv., 189, 1928, 
p. 1106.) A review and abstract of the Corporation’s recent publication, 
“ Beports Beceived from Experiment Stations, 1926-27.” 

451. Note sub le Moyen be Combattbe ls Veb du Ooton fab l’Absenxate 
DE Chaitx. By E. Aghion. {BuU. Un. Agric. Egypte, xxv., 183, 1927. Abs^* 
from Rev, Appl. Eni., xvi., 3, 1928, p. 117.) The injury caused to cotton by 
Prodenia lUura, E. (littondis, Boisd.) in Egs^t results in general weakening of 
the plants, and retarding of boll formation, thus exposing the bolls to attack 
by other pests. Hitherto hand collection has been the only method employed 
against it. In experiments with calcium arsenate, the dust was applied both 
in fields where larval injury was already noticeable, and in those where the 
larvss had not yet hatched. The applications were made in the morning, so 
that the calcium arsenate would adhere to the leaves owing to the presence of 
dew; two applications were made at intervals of fifteen to twenty days, using 
about 25 lbs. to the acre. About a fortnight after the second treatment, prac¬ 
tically no damage was noticed, the plants were healthy, and about 8 to 10 inches 
taller than those on the untreated plots. The latter showed considerableinjuiy 
in spite of hand collection. 

452. SEPTiCjBBnA OF THE CuTWOBM (Agrotis Segetum, Schiff). By V. Pospdov. 
(Al»tr. from Rjda. on Appl, Ent., vol. iii.. No. 1, State Ihst. of Experimental 
Agronomy, Leningrad, 1927, p. 1.) In Bussian, with a long abstract in Englidi- 
The symptoms of the disease are described. Pimcture experiments, as a means 
of control, were successful in about 50 per cent, of the cases. 

458. A Note on Some South Afbioan Lefedofteba of BaoKomo XacpoBTANCBt, 
WITH Especiai. Befebencb to the Eastebn Tbansvaai^. B^ J. S, Taylor. 
(Ent. Rec., xxxix., 3.0, 1927. Abstr. from Rev. Appl, EnA., xvi., 2^ 1928, p. 62.) 
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CosmopJdla aumgoidest Guen., is probably tbe most important of the minor pests 
of cotton in the Eastern Transvaal; it caused considerable damage in 1925-26, 
bnt TOs comparatiTely scarce in 1926-27, probably owing to the activities of 
Chaloid and Tachinid parasites. The larvss feed on the leaves, and pupation 
occurs in a loose cocoon among the leaves or bracts. Xanthodea gmU8% Feisth., 
also feeds on the leaves, and was more abundant than C, mragoidea during 
1926-27. Pupation occurs in an earthen cocoon in the soil; in the summer the 
adults emerge after a pupal period of about eighteen days. Hibernation occurs 
in the larval stage within the cocoon. A Tachinid has been reared from the 
larvse. Another Noctuid, Tarache nitidfula^ F,, has similar habits. In January, 
1927, Laphygma exigua, Hb., was found attacking cotton foliage, the larv® 
forming webs on the lower surface of the leaves. Pupation occurred in the soil, 
the adults emerging after about eighteen days, l^e larvse were parasitized 
by a Braconid. 

454. Un Nouvisl Ennemi du CoTOiraiBB BANS l’Atbiqub TbopicaIiB. By 
A. Thdry. (BuR. Soc. Sd. not. Maroc.^ vii., 1-3,1927. Abstr. from Bev. Appl^ 

xvi., % 1928, p. 127.) A revised description and figure of a species of 
AnUhaxia found on cotton at Khartoum, and proved to be the well-known Sene¬ 
galese species, Anthixia hinoktta^ Ghevr. 

455. Pyrameis Cardui, L. as a Pest of Oottoe. (Preliminary paper,in Russian.) 
By V. V. Lezhava, (KJdap. Ddo., vi., 3-4,1927, Moscow. Abstr. in Bev. Appl. 

xvi., 3,1928, p. 131.) Pyrameis car^i, L. is recorded from Georgia (Trans¬ 
caucasia) as atta(d^g cotton. Though the larvse would not feed under experi¬ 
mental conditions on the leaves or any other part of the plants, they were observed 
in the field feeding voraciously on the bracts and leaves, the latter bmng preferred. 

456. OTJOSSHTECHns Favste, Sxiebl., as a Pest of Cotton. (Preliminary 
paper, in Bussian.) By V. Y. Lezhava. (KMop. vi., 5-6, M^ow, 1927. 
Al^. from Bev. Appi. Ent.^ xvi., 3,1928, p. 131.) OtiorrhyncJvasfausd, StierL, 
has been found feeding on the leaves of cotton in the field in Georgia (Transcau¬ 
casia), though the damage so far ol»erved has been negligible. 

457- On the Study op Pabasitb Insects, ajstd their Economio Ibcpoetancb 
IN THE Sudan. By H. Bennett Johnston. (A paper read and discussed at a 
meeting of research workers engaged in .Cotton B^earch in the Sudan, 1927.) 
The author distinguishes between “ parasitic ” and predatory ” insects, and 
deals withiihe manner in which the parasite insect works, the abundance of species, 
the variety of their habits, the mobility of the adult, and the economic side of the 
question. He considers the practical application of the parasitic habit in insects 
to economic work by (1) the introduction into the area recently infested by a 
new pest of the parasites which keep it in check in its country of origin; (2) the 
employment of indigenous parasites to assist in controlling a pest either intro¬ 
duced from abroad, or one which as a native species has passed over from wild 
to cultivated plants. 

It is stated that comparativdiy little is known of the parasitic Hymenoptera 
of the Sudan, but mention is made of the following three examples of parasitic 
insects upon which observations have been made, and which are of great value 
to the country as beneficial insects: (1) A small Hymenopteron which parasitises 
the ^-masses of a plant bug infesting dura; (2) A Braconid which parasitizes 
the Sunt Cat^illar; (3) A Chalcid egg-parasite of the Cotton Stemborer (Splkenth 
ptera gossypii. Cotes). 

458. Ex p e k e me nts with the Infestation of Locasta Migrcdoria, L. with 
Bactebial Disease. By O. G. Shulguina and F. A. Kalinitshev. (Abstr. from 
Bpts. on Appl. Erd.f vol. iii.. No. 1, State Inst, of Eiqperimental Agronomy, 
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Leningrad, 1927, p. 99.) (In Russian, with Summary in English.) The authors 
describe expeoriments with the infestation of LoouMa migratoria L. with the cullnire 
of BaciUus (icridiorum d’Herelle, and with a mixed culture of bacilli, obtained 
from the larva of Locusta which succumbed in the laboratory during breeding 
in low temperature. This culture contained B. fiuorescens B, 

punciaiua Zimmermann, and B. acridiocrum d’Herelle. The best results (90 ^ 
cent, of mortality) were obtained by the infestation of the larvae per os with 
BacUlits acridiorum d’Herelle in the conditions of the alternative temperature 
(from 12-5® to 23*5® C.). The same culture in the constant high temperature 
(33® to 35® C.) gave but 10 per cent, mortality. The mixed culture also gave 
little mortality, B. €bcridiorijm in this culture being dislodged by other q»eoies of 
bacilli B. fluorescena liguefacieTis and B, purtctatus Zimmermann. 

459. Sodium Hydboxide. GERDacoDOAL Efucibnoy. By M. Levine et dl 
(Ind. Eng. Chem., 1928,20,179-181. Abstr. from 8 umm. of Curr. Li#., viii., 5, 
1928, A. 4.) The addition of sodium chloride, sodium carbonate, or trisc^Tim 
phosphate to sodium hydroxide markedly decreases the killing time at 50® and 
60® 0- The effects of equal weights of sodium chloride and sodium carbonate 
are approximately the same, whereas the trisodium phosphate is less efficient. 
As the concentration of salts added to the sodium hydroxide is increased the 
killing time is decreased, but at a decreasing rate. It is suggested that the 
undissociated sodium hydroxide may be the agent which penetrates the cell. 
The addition of the various salts would increase the concentration of the un* 
dissociated sodium hydroxide, or possibly decrease the solubility of the sodium 
hydroxide in the water phase, which would tend to force the sodium hydroxide 
into the bacterial phase of the suspension. In either case, the effect would be 
to increase the death rate of the bacteria. 

460. The Stbutctube aistd Develofmeitf or the Pebithegitjm ih Melahosyoba. 
ZAMi®, CoRDA. By Isabel Oookson. {Anns, of Bot., xlii.. No. clxv., January, 
1928.) An attempt to trace the devdLopment and morphology of this fungus 
during its complete life-history. Pure cultures of a species of Mdanospora that 
had been isolated by Marsh from a sample of Nyasaland cotton were a’roilable. 
Mr. Marsh had commenced to examine these, but the present investigation was 
started without reference ix) the few preliminaiy observations he had made. The 
form of Mdanospora was identified as M, zamios, Ooida, and was considered by 
M;a.rsh to be unconnected with the diseased condition of the cotton sample. 
Cf, Abstr. 124f, vol. iiL of this Review. 

461. Cotton Wnn? Disease. {Arhmsaa Sta, BvU,, 221, 1927. Abstr. from 
Exp, Sta, Rec,^ 68,4,1928, p- 336.) Considerable attention was given to a study 
of problems coimected with cotton wilt. Selection breeding eisqperiments for wilt 
resistant strains of cotton were continued, and while some hi^y resistant ones 
were secured, they are not sufficiently early for Arkansas field conditions. 
Abandoning such susceptible varieties as Rowden and Express is recommended. 

Eurther investigations have shown that there is little development of wflt m 
soil temperatures above 34® C. (93-2® E.), and that the cotton wilt organism is 
more tolerant to a range of soil tempeKitures tiianL are various related cp^es of 
FusaHuan. As a by-product of this investigation, it was found tiiat soil tern* 
perature had a decided effect on the rate of germination of cotton seed, and the 
emergence and growth of cotton phmts during the seedling stage. Seal tem¬ 
peratures as bigii 33 40® were found to promote rapid geocxnination and. emergency 
although temperatcizes above 36® usually retarded growth* The extreme rapidity 
of germination emergence at hi gh temperatures is said, to suggest the possi¬ 
bility of employing soil temperatuieB as a onterion for p l a n t ing cotton to avoid 
slow gennmation and poor stand resulting from damping-off and seed decay. 
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In studies of the physiology of the ^t ozganism, it was found that in the 
presence of inorganic nitrogen in the f ozxn of nitrate, substances are produced 
which are toxic to the cotton plant, while in the presence of organic nitrogen the 
solution upon which the parasite has been grown has no harmful effect on cotton. 

402. Cotton Wht Studibs- By V. H. Young. {PhytopaMlogy^ 16 (1928), 1, 
p. 76. Abstr. from Exp, Sta. Bec,^ 68, 6, 1928, p. 648.) Studies of strains of 
Fusanum vasinfectwn from several States are said to have shown an appreciable 
difference in their pathogenicity for cotton, some of them being extremely patho¬ 
genic and others less so. Studies were made of the temperature relations of the 
organism, and the TnaTiTTirtTn soil temperature for cotton wilt infection was found 
to be higher than 35^ C. (95*’ F.) and the TniniTnimn temperature near 25°. 

468. The Coittboii of Cotton Wilt by the Use of Oboanio Fertilizbbs. 
"By H. B. Bosen. (Science^ !N'.S., Ixv., 1^5, p. 616, 1927. Abstr. from B&v, 
App. Mycology^ vii., 2, 1928, p. 96.) Ba view of the results of his previous 
experiments, in whi^ i^trates of pure cultures of different strains of Fuaarium 
msinfectttm grown in media containing organic nitrogen proved non-toxic to 
cotton plants, the author suggests that cotton wilt may be controlled by the use 
of organic fertilizers. If the disease is severe and cannot be attributed to an 
abundance of soil-inhabiting nematodes, the soil will probabfy be found to be poor 
and deffdent in organic matter, while if nematodes are present, the addition of 
such matter, thou^ it does not predude the devdopment of wilt, must tend, by 
stimulating plant growth, to reduce infecMon. 

In the anther’s opinion, F. vaainfeetiiim is a wound parasite (depending for its 
entry on injuries caused by nematodes and the like), which after entering the root 
passes a semi-parasitic existence within the water-ccmducting vessels, largdy 
confining itself to the non-living material. The living tissues must be killed or 
greatly weakened in advance of the myodial invasion before the fungus will 
grow and fructify. view is in part supported by the fact that inoculum 
applied to the top of a plant does not induce flection <m living pacts. 

464. Obganic Fertiijzebs and Cotton Wtus Contbol. By H. B. Fulton 
(jffcieitce, N.S-, Ixvi., 1764, p. 193, 1927. Abstr. from Bev. AppL Myool,^ vii., 2. 
1928, p. 96.) After a biid reference to the work of Bosen, the author states that 
his recommendation of the use of stable manure and other organic material as a 
means of control of cotton wilt, made in 1907 {Louisiana Agr, Exp, Sta. BvU.a 
96), was based on two seasons’ tests at Baton Bouge, on land heavily infected with 
Fusanum vasinfectum, and in which root-knot nematodes {Eeterodoau radidcola) 
were also present. Ihis method should be adopted in conjunction with other 
measures, such as planting wilt-resistant varieties of cotton, and crop rotation. 
Ih farther support of his opinion, the author also refers to investigations of 
£jng and Loomis on the beneficial infiuence of organic fertilizera in the control of 
cotton root ret caused by P1iymai(arkkum omaivorvm, 

465. Fusabiuh Moulds. Desgbxftzon and Classifegation. By W. Brown. 
{Ann. Batmy^ 1928,42,285-303. Abstr. from Summ. of Curr. LU., viii., 6,1928, 
A. 7.) A comparative account of about forty strains of Fusarium, the majority 
of which had arisen as saltants in culture, is given for a number of media. These 
strains are classified into four groups on the basis of thdr cultural oharacteristiGS 
on a standard synthetic medium. It Is pointed out that this grouping is in 
agreement with the varying parasitic power of the strains, capacity to parasitize 
the apple fruit being ooxrela^ with the tendency to produce a mycelial fype of 
growth. Some of Ihe saltant strains, tliough derived from different parents, are 
todistinguishable. All strains must therefore be considered as varieties of a single 
species. This Efpecies is F. fructigemm. Fries. Direct erridence, based on the 
occurrence of saltations, is also brought forward to prove that a species (F* saEois) 



NOTES ON CUEEENT LITBEATUEE 281 

allied to F* frtustigmum caimot be separated from the latter, so that one or other 
of the speddc names should be abandoned. In a discussion of two of the more 
important papers dealing with the classification of FzLsarium, it is pointed out 
that some of the criteria at present adopted are nnsonnd, and that, in view of the 
apparently widespread occurrence of s^tations, a revision of the present system 
of classification is required. Such a revision would in all probability lead to a 
considerable reduction in the number of species now reoognizedL 

46fi. Mottlu Fungi. Gbowth m Soil. By E. McLennan. (Ann. djppZ. BtcH., 
1928,15, 95-109. Abstr. in 8 umm. of Curr. Lit.^ viii., ^ 1^8, A. 8.) 

467. Aspbbgillus Spbcqcbs. iDENTmcATiON. By G. JSmith. (J. of Text. 

19, 1928. Ahstr. from Summ. of Curr. viii., 8. 1928, A. 10.) An 
account is given of the general morphology of AspergiUit with special reference 
to growth on cotton under varying conditions. Plates are reproduced showing 
the general characteristics of growing cidtures. AsperffiUi do not prodnoe 
coloured mycdlium, but provide visual evidence of their presence by virtue of 
coloured spores, coloured peritheda, or pigments elaborated in the substratum. 
The preparation of pure cultures iiom mould growing freely on the eiqK>sed 
surface of cotton material is described. Wort-agar and prune-juice-agar were 
used for isolation of species, and Box’s medium for the final cultures. For 
microscopic study species were mounted in lactophenol, but a modification 
containing picric acid was found more satisfactory for micrometry and photo- 
micrography. The composition of the mounting fluid is given. The are 
described and divided into two groups. The first includes all AepergiUua species 
which have been identified as the cau^l agents in actual cases of mildew damage 
of yams and cloths. The second group comprises a number of species which 
have been found to occur commonly as spore ii^ections of commercial yams, but 
which have not so far been found growing on cotton goods. For each species 
or group the variations in dimensions and colony characteristics are recorded 
as they have been noted in actual strains isolated from cotton goods. The data 
given are believed to be BufB.cient for the recc^nition of the species listed. 

468. On ten Incedbnoe of Leaf Curl of Cotton in Southern Nigeria. TSj 

C. J. Lewin. (Ahstr. from the Sixth Anru BvU of the Agr. JD^ Nigeria^ 1927, 
p. 70.) Summary: (1) Figures of the incidence of the disease of leaf curl on 
various types of cotton have been given. It is suggested that Ishan cotton 
(G. is slightly more susceptible than Meko (G. Permianum). 

(2) A preliminary investigation has shown that the disease causes a reduction 
in the size of bolls due to a reduction of the number of seeds per bolL The 
possibility that fertilization may he inhibited to some extent is suggested. 

(3) Evidence that resistance to this disease is hereditary has been adduced, 
thou^ no orossdng experiments have yet been attempted. Two highly resistant 
strains of Ishan cotton have been isolated. 

(4) Even highly resistant cottons appear to become susceptible to the disease 
during the early rains. No case of absolute immunity has yet been observed. 

469. New Mbxioo. Cotton Pests. (Thiity-nirdh Ann. New Mexico 
Agr. Fxp. Sta., 1925-26. Abstr. from Bev. A^. Mycd.^ vii., Pt. 4, April, 1928, 
p. 228.) Texas root rot (IHhymatoibrichurh onmivortm) appears to be spreading 
and causing some loss to the cotton crop. Sore shin (Corticium edani) was very 
severe on cotton seedlings in 1926, and a species of Fusarkm attacked and killed 
cotton plants in the Bio Grande Valley. 

470. MACBOPHoinNA Peasbole (Maubl.) Ashby. The PYCNmiaL Stage of 
B^bezootonia Batateoola (Taxtb.) Butlexu By J. C. Bjai^. (Trqp. Agrkul' 
#iirM*,lxx.,9,1928.p.77.) 
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BREEDING, GENERAL BOTANY, ETC. 

471. Acala Cotton. A Supbeiob Upland VAKnsry peom Southbbn Mbzioo. 
By 0- ¥. Cook and C. B. Doyle. (Circ. No. 2, 1927, Washington, D.C.) We 
quote the following from this important paper: ** The Acala cotton is a superior 
upland type discovered by the United Stotes Department of Agriculture in 
Southern Mexico in 1906, acclimatized in Texas, and established in cultivation, 
especially in the South-Western States. The Acala variety now forms the bulk 
of the crop in the irrigated districts of Western Texas, New Mexico, Arizona, 
and California. Communities have been formed in which no other varieties 
are grown, and in which stocks of pure seed are maintained. 

“ The variety is adapted to a wide range of conditions, including all of the 
principal regions of production in the United States. On account of its ability 
to produce good crops in short periods, Acala cotton is suited to weevil-infested 
regions as well as to the short seasons along the northern rim of the Cotton Belt. 
Acala cotton was grown extensively for several years in Northem Texas, Okla¬ 
homa, and Arkansas, with excellent results; but the seed stocks were allowed 
to deteriorate, and the value of the variety was not generally appreciated. 

Acala cotton is one of the earliest and most prolific varieties of the upland 
type of cotton, and in many comparisons has given the highest yields, as well 
as producing better and longer fibre than other large-boUed varieties. The 
fibre is abundant and of even length on the seeds, and the staple is to 
inches under favourable conditions of growth. 

‘‘The upright habit of the Acala plants gives an advantage over the more 
spreading habit of the Texas big-boll varieties, and makes it easier to keep open 
lanes between the rows. In the eastern Cotton Belt open spaces between 
the rows afiord better weevil control, mnce the fallen squares are more likdy 
to be dried out by the hot sun, which kills the weevil larvse. The stronger stalks 
and more upri^t habit of Acala also reduce the danger of lodging of t]^ plants, 
so that picking is easier and fewer bolls are rotted by lying on the ground. 

“Premiums of about 5 cents a pound,ranging from 2 to 10 cents a pound, are 
obtained for Acala cotton in communities that restrict themselves to the growing 
of ihlsvarie^.” 

The paper, which is furnished with several excellent illustrations, concludes 
with a list of literature. 

472. Pacts about Jupbovbd Ootton Seed for North Carolina based upon 
Field Experzhents. (Abstr. from Agr. InformaHotb Circ., No. 3, 1927, Dpt. 
of Agr. N.O. Exp. Sta. State College Station, Ealeigh, North Carolina.) Prom 
the section headed “ Importance of keeping seed pure,’’ we quote the following: 
“ The Cleveland variety of cotton, direct from the breeder, has been compart 
in twenty-three tests with the same variety which has been in the hands of 
fanners from three to five years. The average yields per acre have been as 


follows: 

Improved Cleveland . 547 lb. lint. 

Unimproved Cleveland .. .. .. 474 lb. lint. 

Difierence. .. .. 73 lb. lint. 


^^Note .—Seed more than two years from the breeder was considered unim¬ 
proved. The importance of renewing the seed-stock frequently is, therefore, very 
evident.” 

478. Strange Cotton Species. (Abstr. from TeacA. Rec., xlv., 539,1928, p. 44.) 
The discovezy four years ago of an unusual stalk of cotton on tlie Jim Ford 
plantation near Sherrill, Arkansas, will result next year in the planting of 150 
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acres of the n&w species of cotton that a dozen agricultural farmers have be^ 
unable to identij^. The stalk was found by Mr. Ford, who was attracted by its 
unusually large bolls and the strange colour of the squares. He gathered the seed 
and planted it the next year. 

TOiis year he has mx bales of the new variety- Last year he sold the new 
species along with other cotton from his plantation, and was offered from 27 cents 
to 30 cents per pound. The boll ranges in length from to 2} inches. The 
squares are deep red and the cotton is of fine texture. It does not require as much 
attention as other cotton. Mr. Ford said he had sent samples to at least a dozen 
agriculturists, but not one had been able to identify it. 

474. Studies m Khaitdesh Cottoe. Part 1. By S. H. Prayag. (Mems. of 
DpL of Agr. in India, xv., 1, 1927.) The author states that the object of th^ 
study of Hhandesh cotton is the discovery and multiplication of a type with a 
staple length of 24 to 25 mm. (1 inch) and a ginning percentage of 40 or over, 
with a yield similar to that given by N.B. cotton. The capacity of the local 
cotton to afford material for this purpose has been almost exhausted, and it is 
only because of the existence of some lots of seed said to be derived from a cross 
of Comilla and Bani cotton made in 1908 that any serious advance has been 
made. By developing pure line cultures from this seed it has been possible to 
get two types which bid fair to give longer staple cotton, while preserving the high 
yielding and high ginning characters associated with N.B. cotton. The work is 
being continued. 

475. Studies nsr the Cytology op the HiBisoB-a!. By W- Youngman. {Antis, 
of Bot, xli.. No. clxiv., 1927.) Theresia popidnea, a plant closely allied to 
Qoaay^ium, is dealt with in this paper. The results are summarized as follows; 

The process of microspore formation in Thespesia popnliiea is described and 
figured. 

1. Chromosome conjugation in Thespesia poptdnea is of the telosynaptic type. 

2. Chiasmatypic figures of the chromosome threads are present in the nucleus 
during heterotypic prophase. 

3. During prophase development the chromosomes pass through a cross-shaped 
form, from wHch they emerge as globular bodies. 

4. Thirteen globular bodies appear on the equatorial plane of the spindle, 
which then mass at the centre of the cell and fuse so as to form eight, which 
regularly arrange themselves in a belt on the equator of the spindle. 

5. I^erent types of anaphase occur. 

6. A nodular mass is seen at the poles of the spindle at telophase from which 
the chromosomes separate out. 

7. After a period of interkmesis the chromosomes are seen as cross-shaped 
bodies. There are typically five crosses in each nucleus, and three extra non- 
crossed bodies m one of the nuclei. Variations of this arrangement, however, 
occur. 

8. The chromosome bodies appear on the sister equatorial plates of homo- 
cofypic division as ten and thirt^n bodies respectively. 

9. In the pollen tetrad three nuclei contam ten chromosomes, and one 
thirteen. 


476. The iNHEBarAEOE os Bed Plaist Coloue m Ootton. By J. 0. Ware. 
(Abstr. from Arkansas Agr. Exp, Sta. BnU,, No. 220, 1927.) The^presence of 
pigments known as anthocyanin in the sap of cotton plants is responsible for red 
plant colour. This colour varies in intensity, but actually exists only in two 
states—^the pure red or homozygous condition, and the unstable dilute red or 
hetorozygous condition. The shades of pure are wider than thelshades of 
dilute red. The less intense homozygous red can usually be distingul^ed from 
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the hea-vkir sliades of the heterozygoxis red, where the plants have grown under 
nomaal oonditioiis and have had sufficient suzdight. 

The weaker shades of the dilute red are ea^y distinguished from the non- 
anthoc^anic green, unless the latter group possesses an abundance of autumn 
oolouzing. 

The anthocyanic colour is inherited in the modified monohybrid fashion. 
The Fi generation from a cross between red and green is dilute red. The 
generation breaks up into a ratio of 1 red to 2 dilute red to 1 green. When the 
Fx is back crossed cm the red parental strain, the ratio is 1 red to 1 dilute red, and 
when the Fj is back crossed on the green parental strain the ratio is 1 dilute red 
to 1 green. All dilute red plants continue to break up into a 1:2:1 ratio, while all 
pure red and pure green |^ts breed true. 

The mode of hereditary transmission is the same when either the red or the 
green is used as a female—that is, both direct and redpzocal crosses produce 
the same ratio. 

The red colour furnishes one of the best tools for detezmining the amount of 
natural crossing of cotton in the field. The colour follows a definite law of 
inheritance, is easily detected, and the plants of the following generation can be 
counted in the seedling stage. 

Natural crossing varies with the season and locality. The abundance of 
pollen-carzying insects infiuences the amount of crossing. Li order to detect 
natural crossing, the plant that furoishes the pollen must contain a character that 
appears in the first generation. Much natural crossing occurs without detection 
b^use the polleu plant bears no dominant character that shows up in the 
ofEspzing. 

The amount of natural crossing that occurred at Scott was less than 1 per cent., 
while the average at Fayetteville was 40>9 per cent. This difference must have 
been due to the season, the number of insect visitatbiis, and the detectable 
charaxstos carried by the pollen. 

477. BspoBiirs fboh tbs Tubkesxan Pnarrc Bbsei>zsq Station, Tashsent. 
In view of the interest aroused by the work that is being carried out at the 
Turkestan Plant Breeding Station, the Cbrporalaon have acceded to requests 
that they should publish translaiions of some of the recent papers, the origizials 
of which axe in Bussian, and are therefore not readily available. It is possible 
that there are certain imperfections in the translation; for those, and for the 
opinions eiqxressed, and for any recommendations made, the Corporation under¬ 
take no responsibility. The following three papers are included in the present 
publication. 

1. The Changes in the Projp&riies of Raw Cotton correlated wi£h the Age of the 
Cotton Plant By G. S. Zaitzev and A. M. Gasteva. Investigations carried on by 
the authors ou several bolls of a short-stapled Upland showed that seed cotton 
undergoes considerable changes dependent on the age of the cotton plant. For 
each particular character the change goes on in a certain direction. While some 
of the characters decrease with the age of the cotton plant, as the weights of the 
seed cotton, seed, and lint per seed, out-turn of lint, and length and thickness 
of the lint do, the others, such as the length and twist of the lint^ increase. The 
authors discuss the methods which they used in the investigatiozis, and give also a 
description of a special apparatus—the xyhnometei>—which was used for deter- 
minatioiis of the lint length. 

2. The Effect of Tem^atfuire on the Deoebpimnt of the Cotton Plant Bj 
G. S. Zaitzev. The author states that temperature is the most important factor 
deternuning the rate of the course of growth of the cotton plant. Its influence 
affects all the stages of development of the plant, such as germination, appearance 
of the first leaf, appearance of the first buds, flowering and opening of the bolls. 



NOTES ON CDEEENT LITEEATUEE 285 

and aJso all the minor intermediate stages, which determine the alteixtation o£ 
leaves, buds, flowers, and opened bolls. {Of, voL iv., p. 272.) 

3. A Study of the Root System of the Cotton Plant. By F. M. Maner. This 
paper gives a detailed study of the root system, with interesting flgnres of rate of 
growth, development of branches, etc. Oontrary to what is stated about the 
development of roots in other coimtcies, it is said that the main root of the 
Turkestan variety of American cotton attains a depth of 1 to 1} metres. 

478. SoMB Pbbcatteiok's obsbbvbb m PiCKrsa Singlb Cotton Plants fob 
P uBB Lentb Wobk. By T. Trought. (Abstr. from Ayr. Joum. of India^ xxii., 
6, 1927, p. 459.) Describing a calico in use in pickmg cotton from single 
plants of pure lines. 

479. The Oooxjbeenc® of Abnoemaijtibs in Cotton Haibs. By E. Slatteiy. 
(Abstr. from Text. Bee., sdv., 540, 1928, p. 45.) Describes the occurrenoe of 
actual knots in cotton hairs. These knots were not found in the raw material 
from the bale, and it was deduced therefore that they were formed during the 
mechanical treatment in the mill. From an examination of the cotton after 
each machine in the spinning process, it appeared that the knotting of the haks 
occurred between the points of the cylind^ and the flat wires of the revolving 
card, but the cause of this can only be Gonjectured. Probably some hairs are 
caught Bear the middle of their length and acted upon by localized air currents, 
then by slight bending of the wire they slip ofl and form a loop. 


LEGISLATION. 

480. Acstbalia. Statutoby Bules 1928, Eo. 15. Regulation 4 of the Cotton 
Bounty (Seed Cotton) Regulations is repealed, and a new r^^ulation is inserted 
regarding claims for boimty on seed cotton. 

481. Tanganyika. General Notice, No 1030. November 8, 1927. Deals 
with applications for leases of plots at cotton markets, and the conditions under 
which licences to buy cotton will be issued. 

482. Uganda. Cotton Amendment Ordinance No. 14 of 1927. Amends 
Section 44 of the Cotton Ordinance, 1926, in regard to cases in which freetransport 
is offered as an inducement to sell cotton. New sections are inserted after 
Section 50 of the principal Ordinance, which provide for the institution of a 
cotton-broker^s licence and the relevant fees payable. 


CHEMISTRY AND PHYSICS IN THEIR APPLICATION TO 
COTTON PROBLEMS. 

488. Stitdibs of Quality in Cotton. By W. L. Balls, Sc.D., F.R.S. (Mac¬ 
millan and C!o. 21s. net.) Dr. Balls begins by considering the subject of graders* 
judgment, and examples are given to ifliow that while in general, and almost 
always in the case of cottons with which he is familiar, the grader reveals a most 
astonishing accuracy, there is also an inherent liability to subjective error. The 
discussion is illustrated by diagrams depicting the actual ffusts as compared with 
the graders* judgments, and, translating it into terms of coinage, he shows 
thatthesemay err by as much as 2s. in the pound, or even at times more. Whilst 
these judgments remain of supreme importance in ordinary market work, they 
are of little more than incidental interest to the breeder of new cottons. What 
is becoming necessary is a basis of more definite and accurate scientiflo tests, 
with an of the graders* ** strength,” ** fineness,” etc., into their con¬ 

stituent factors. 
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Chapter n. describes the microsGopic structore of the hair, and is an elabora¬ 
tion, bron^t up to date, of Ibr. Balls’ interesting lecture at the British Association 
of 1923 (E.O.G.R,, voL i., 1924, p. 94,) 

Chapter m. deals vrith the relationship to moisture as an indication of the 
ultimate structure, and shows that the absorption of water by cotton is not 
merely mechanicaL There are definite kinks in the curve—e.^., at 40 per cent. 
In Chapter IV. he goes on to quantitative conceptions, and considers the size 
and variabilLty of the hair. Much of this chapter is a revised reprint of the 
article in this journal (vol. ii., 1926) upon Wei^ts and Measures of the Cotton 
Hair. Having considered these general facts, he proceeds in the succeeding 
chapter to th^ detailed treatment. 

In Chapter V. hair tests are considered, as applied to the raw cotton. Sampling 
is fibcst dealt with, and the author points out the variability of individual hairs, 
as well as that of di£^erent parts of the bale, together with the unconscious 
selection that is liable to be practised in sampling. The use of the sorter is 
described, together with the methods for ascertaining ribbon width, wall thick¬ 
ness, sectional area, hair weight, and other characters. 

Bart n., “The Yam,” Chapter VI., deals with the study of cotton in yam, and 
it is pointed out that yam is rather to be studied in terms of raw cotton than 
the cotton in terms of yam. “ The proverb about the strength of a chain 
residing m its weakest link does not apply to single yams “ 1 have known the 
length tested in single thread to be increased from 5 cm. to 6,400 cm. without 
any definite alteration in the breaking load.” One thus comes back to the 
question “ What is strength? ” and it is pointed out that this is the most important 
of all, and that in the competition with other filbres it is the strong cottons that 
will survive. It is then stated that there is a widespread erroneous assumption 
that drafting improves the sliver by makmg it more uniform, whereas it is really 
the efifect of t he su perposition of two or more slivers. 

In Chapter Vil- cotton machinery is considered, and some of the fundamental 
^ecis are pointed out. An especially interesting section deals with breakages 
in mule spinning due to “nip-ratchirg,” resulting from the sliver being over- 
straiued at tbe moment of emergence from the roller nips. Chapters Vm. to 
XI. deal respectively with Drafting, The Product of Sorted Cotton, The Arrange¬ 
ment of Twist, Hair Adhesion and Yam Rigidity. We then come to Chapter XU., 

‘ The Strength of Yam,” which forms the nucleus of the whole discussion. 
Streaogth in two yams, that show equal in the lea test, may be duetto very different 
strength properties, of which the chief constituents are the Strength Gradient 
and the Peak Strength. This is a long and important chapter, and deals with 
these phenomena and with testing. It is followed by a chapter on the thirteen 
samples preserved at BoUington after undergoing every kind of test. The major 
conclusions reached from the study of these samples are three in number. “ First, 
that the strength of the yam is in every respect a logical consequence of three chief 
properties of the cotton hairs. Secondly, that these samples can be arranged in 
various orders of merit, according to the purpose for which they are to be used. 
Lastly, that while the lea test is a useful guide to their most likely and usual 
order, it is alwa^^s composite, somewhat indefinite, and may sometimes be quite 
fallacious.” 

Part in. (Chapters XIV. to XVI.) considers Cotton Growing for Quality, 
and it is pointed out that improvement in most of the qualities of yam is in the 
hands of the grower. Chapter XVII., “ In Competition,” is specially interesting 
as pointing out how the price of cotton will gradually rise as available land 
becomes less and less, and other fibres from poorer land will begin to supplant 
the inferior kinds of cotton. 

An Appendix deals with Methods of Lxdustrial Research, with its conduct by 
teamwork, its cost, etc,, as illustrated in the working of an actual organization. 
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484. ThS RbLATIOIT BSTW^XI? AtICOSPHSBIO HXTHIBIirY ahb the Bbbahihg 
StBEHOTEBS A3in> EXTEHSIBlLmES 07 TEXTILE EaBBICS BE70BE AND AFTEB 

Weathebing. By A. J. Tomer. (Abstr. from J. cf Text. Inst.^ sdx., 4^ 1928, 
T. 102.) The following points, arising out of the results obtained, are discussed 
in some detail, with a view to assigning explanations for their occurrence; 

1. The warp of the cotton fabrics was found to be more affected by humidily 
changes than the weft; this may be due in some cases to the use of different 
cottons for the weft, such weft cottons being slightly weaker and less reactive 
to humidity, possibly because they have been more exposed to sunlight at some 
stage prior to baling. 

2. Mercerized cotton fabrics are far less sensitive to humidity changes than 
the unmercerized fobrics; this is probably due to meicerization causing a swelling 
of the fibrils of the cotton fibre, thus making the fibre itself practically insensitive 
to the effects of humidity. 

3. Heavy (coarse) fiibrics are more affected by humidity changes than are 
li^t (fine) fabrics; this appears to be a consequence of inequality of stress dis¬ 
tribution in a breaking test, such inequality being more pronounced for coarse 
fabrics than for fine. 

4. Weathering of the fibbrics tends to cause them to be weaker at hi^er 
humidities; this appears to be a physical effect following on a chemical change. 

5. Different materials are differently affected by humidity; that increases of 
strength are obtained with any fibre needs an explanation in view of the colloidal 
nature of the fibres. The results obtained in these experiments appear to throw 
some light on the structure of the textile fibres; evidmce has recently accumu¬ 
lated that these fibres are composed of fibrils running from one end of the fibre 
to the other. The different reactions of different materials, as well as many 
other results, can be explained on the additional assumption that these fibrils 
are not regular in cross-section or in strength throughout their length. 

485. The BCls 07 Moistube in the Absobption and Hydboltteo Action of 
Acids in Non-Aqubous Solvents on Cotton. I. Hydbogen Chlobidb in 
Toluene. By F. G. Wood and E. Butterworth. (J. jS^oc. Chem. Ind., 1927, 
46, Abstr. mJ. of Text. Inst.^ xix., 3,1928, A. 105.) 

486. The Effect of HuaiiDiry on Cotton. By A. E. Stacey. {Ird. OoU. 

Vi., 22^ 1928, p. 309.) 

487. ABTEFroLAL HuMiDmcATiON IN THE Cotton-Wbaving Industby. (Abstr. 
from Int. Cat. vi., 22, 1928, p. 345.) A report with the above title has 
just been published by the Industrial Fatigue Besearch Board of jthe Medical 
Besearoh Board. Dr. A. Bradford Hill, Ph.D., is the author, an3^ the report 
is published by H.M. Stationeiy Office at 2s. 6d. The author declares that, i^er 
the closest investigation, no significant difference has been disclosed between 
the sickness rate of weavers in humid and non-humid weaving sheds. 

488. Yabious Ejnds of Textile Fibbes and Chabactebisteo Featubis. 
By T. Woodhouse and A. Brand. (Abstr. from Text. Bcc., xlv., 534,1927, p. 39.) 
The authors divide textile fibres into four great groups, indicative of their origin 
—viz., artificial, mineral, animal, and vegetable—and each group is discussed. 

489. Gk)SSYFOL. Pbbfabation and Pbopobtions. By E. P. dark. (J. Bidl^ 
Chem., 1927, 75. Abstr. from Buftm. of Curr. lAt.^ viii., 8, 1928, B. 37.) The 
author has succeeded in preparing pure gossypol, and has studied its properMes. 
Its formula is C^HsoOg. The acetate, anhydScogossypol, the diai^de, the 
dioxime, and the hexa-acetyl derivative have been prepared, and certain analy- 
tical data, indndmg optical properties, are noted. D-gossypol is not an oxidaticm 
or hydrolytic product of gossypol, and to explain the mechanism of the trans- 



288 THE EMPIRE COTTON GROWING REVIEW 

fannation of gossypol to i>-gossypol, it is suggested tliat in the manu&ctura of 
cottonseed oil, the gossypol present in the seeds is bound by condensing mth 
free amino groups of the se^ proteins, forming substances similar in type to 
dianiline gossypol. 

490. CoTTonsEBB. Toxicsty. By W. D. Gallup. (Jnd. Eng. Chem,^ 1928, 
20, 59-63. Abstr. from Buarm. of Cwr. viii., 5,1928, B. 20.) An account 
of an investigation of the relation of gossypol and its related compounds, 
particularly d-gossypol, to the toxicity of certain cottonseed products. 'Srom 
the results, it is concluded that the toxicity of cottonseed meal may be due not 
only to the presence of ether-soluble gossypol, as it is found in cotton seeds, but 
also to the presence of what appears to be a decomposition product formed during 
the heating of the seeds previous to expressing the oil, and given the same d- 
gossypol. In spite of its higher content of d-gossypol, the meal investigated 
was much less toxic than the heated seeds. Cottonseed may be rendered non¬ 
toxic by autoclaving in a wet condition. By heating for a short time in the dry 
condition, the gossypol in the seeds is partially converted to the insoluble form. 
The insoluble gossypol so produced is much more toxic than the insoluble form 
found in cottonseed meal or in seeds which have been subjected to steam heat. 
The determination of d-gossypol by the present chemical methods is not a safe 
criterion for estimating the toxicity of cottonseed products. 

491. luHxnmsBD astd Amidatbd Corronr. By S. R. Trotmau. (Abstr. in 
Summ. of Cwrr, LU., viii., 9,1928, K. 47.) 

492. JuMiTNizxn Ocyncos. Pbxspabatzoe. By J. T. Marsh. (7nd. 

1928, 4^ 57-59. Abstr. from Sumrn. of Curr. viii., 5,1928, K. 30.) A general 

article dealing with the preparation, properties, and utilization of immunized 
cotton. 

4S3. SOKfi BXLA.YIONS 07 TEDS PnOSPHOimNS IK SbBDS YO OTBim COKSTEnj- 
KKTS. ByN.B.Gueiiant. (Jour. JSes., vol.xxxv.,Mo. 11,1927, p. 1001.) 

494. OaxuxsxBX akd its Bblatiok to Gottok Makttfactubiko. By H. B. 

Idaztin. (Tez^. Bee., xlv., 539, 1928, p. 43.) 

495. CoTTOK Otenbb. BiSKmiFTEOK. By J. Forkin. (E.P. 283655 of October 
16,1926- Abstr. in Sunm. of Curr. Lit, viii., 6,1928, F. 11.) 

496. CoTTOK Opbkiko akb Cim^XKO MAcrnKSBY. Eefigiekcy. By J. W. 
Cooper. (Text. World, 1928, 73, 698 and 745. Abstr. from Summ. of Cvin. 
lAL, viii., 6, 1928, F. 11.) An account of experiments conducted under mill 
operating conditions to ascertain as nearly as possible the comparative effidezK^ 
of each machine used in a certain plant for deaning raw cotton. Analyses of the 
waste from each unit are given and used as the ba^ of effilciency detenxiinationB. 
FIgaies for various units show that the eficiency varies with the amount of 
previous cleaning the cotton has received, and with the location of the unit in the 
system. The opening and cleaning machinery which precedes the lappers removes 
two-thirds of all the dirt, leaf, and trash, and is thus of extreme importance. 
In the plant tested, the vertical openmr was found to be a much more efficieat 
machine than either the three-blade beater which preceded it or the horizantal 
deaning machine that followed, and its efdcieacy was practically constanf^ even 
after considerable waste bad been out. The horizontal cleaning unit appeared to 
be better suited for cleaning comparatively dirty rather than comparatively dean 
cotton. Of the two sampl^ of cotton used in the tests, the drier did not appear 
easier to clean. 
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487. Febbb Gleaiung Appajeia.tus; Descbiftzoi^. By E. H., D., aad E. Ellis 
(Manchester), E.P. 280704 of November 11, 1926. (Abstzr. from 8uman. of Gwrr, 
£M^ viii., % 1928, F. 5.) A machine for extracting dust, buns, and other foreign 
substances from fibres, etc., comprises a stationary cylinder the lower half of 
which is perforated, and a rotating shaft carrying longitudinally disposed bars or 
rods whi^ move round close to the lower half of the cylinder. The rods may be 
inclined to feed forward the material from the inlet to the lower end of the 
cylinder, which may be inclined or of conical form. A wiie^ or rope^ with suitable 
tensioning means may replace the rods. The machine may be used to mix 
fibres, in which case oidy a portion of the lower half of the cylinder is perforated. 

408. New l)RawxEO-lN MacoBDCsrs. (Abstr. from Ira, Cot, BvU.y vL, 22, 1928, 
p. 313.) Describes a warp drawiDg-in machine recently devdoped by the firm 
of Zellweger Uster, Switzerland. 

499. DBiviKa of Ck)m?OE-SFXiorENO Mules. (Text JSec,, xlv., 539, 1928, p. 42.) 

600. PETEUMaxio Loom. (Abstr. from Int, Cot, BuU., vi., 22, 1928, p. 313.) 
An Aimenti^eB workman, Henri Maes, has constraotod a loom in which the 
shuttle is moved to and fro by compressed air, and all oog wheels, picking rods, 
and eccentric movements are done away with, consequently reducing considerably 
the noise of the working of the loom. The healds are l^ewise moved by com¬ 
pressed air. Much high^ speed than is at present obtained is claimed for this 
loom. Whether the rubber blocks which fasten up the air holes will stand the 
industrial wear and tear is a problem which can only be solved by actual ex¬ 
perience in the mill. 

501. Cotton Faebio: MEBCBsiziNa, Dyeing. British Dyestufb Coipozation, 
Ltd., and A. J. Hailwood, Blackley, Manchester. (Abstr. in J, of Text, Irut., 
xix., 3^ 1928, A. 103.) 


MISCELLANEOUS. 

502. Colonial Agbioultttbal Sebyioe. Report of a Committee appointed by 
the Secretary of State for the Colonies. (Cmd. 3049. Pubd. by H.M. Stationery 
Office, 1928. Price 9d. net.) The Comznittee was appointed to formulate 
practioal proposals, for submission to the Colonial €k)vemments, to give effect 
to the Resolution of the Colonial-Office Conference on the subject of Colonial 
Agricultural Sdentific and Research Services. These proposals should include 
a scheme, based on contributions to a common pool, for the creation of a Colonial 
Agricultiiral Scientific and Research Service available for the requirements of the 
whole Colonial Empire, for the support of iostitations needed for that purpose, 
and for the increase of research and study facilities m connection with the 
specialist agricultural services of the Colonies generally. 

One of ^e first recommendalions made (c/. this journal, p. 161 of 1928) is that 
agricultural *’ and “ research ” officers be kept in one category. 

In Part 11. the Headquarters Coundl is considered and its oomposiMon out¬ 
lined. Its funcMons are to advise on the following matters: 

(a) The supply and traming of specialist and agricultural officers for the 
Colonial Agricultural Services, in conjunction with the recruiting authoiities of 
the Colonial Office. 

(5) The establishment of Central Research Stations and general guidance 
of th^ work. 

(c) The efficienoy and general well-bdng of the unified Colonial Agricultural 
Service^ including such advice upon the Agrionltural Services as the Secretary 
of State or Colonial Governments may desire. 
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(d) Tbfi collectiQi 4 collation, and di^ibution of scientific and agricultural 
information in fields not coverod by other agencies. 

(d) Main research policy in the Golonisd Empire, 

(/) The representation and collaboration of the Ciolonial Empire as a unit 
in Imperial schemes of research and in Imperial Bureaux and Correspondence 
Oontres. 

(g) The general progress of agriculture and food production in the Colonial 
Empire. 

The idea of forming a pool from which officers may be drawn as required is 
regarded with some misgiving (p. 16), 

In Part III. the chain of Oentr^ Besearch Stations is considered, the staff 
necessary is outlined, and the salaries recommended. 

Part IV. deals with the Colonial Agricultural Service, and as already men-^ 
Uoned, great stress is laid on the inclusion of “ agricultural ’’ and “ specialist 
Eesearch) Officers in the one class. Provident funds, promotion, transfer, 
and other matters are also dealt with. 

In Part V. the question of finance is considered. (Cf. vol. iv., Abstr. 320, 
p. 24fi, and vol. v., p. 161, of this Review.) 

503. Survey of Textile iNDUSTJBiEb. This publication (which deals with the 
Cotton, Woollen, and Worsted and Artificial Silk industries) forms one of the 
four parts into which the Survey of Industries prepared by the Committee of 
Industry and Trade is divided. The first and second parts of the series discuss 
certain factors in industrial and commercial efficiency which are common to 
industry in general; the third part, “Survey of Metal Xadustiies (published by 
His Majesty’s Stationery Office at 5s.) and the present volume form part of a 
sin^e study, the object of assembling the surveys being to give a picture of 
British Tiide and Industry as a whole, and to facilitate the study of each 
industry’s problems in the light of those faced, and perhaps surmounted, by 
othare. 

The “ Survey of Textile Industries,” which contains 328 pages, and includes 
a comprehensive index, is published at the price of 3s. 6d. by His Majesty’s 
StatLoneiiy Office, and can be obtained mther directly, or from the depdts of that 
department, or from^any bookseller. The contents of the volume are based 
partly on offidal data, partly (and generally speaking preponderantly) on informa¬ 
tion supplied by the irades themselves, and pardy on the results of other official 
and uzi^Gial enquiries; th^ are as follows: 

l. Irarodnclory and HistoricaL —Origins; Concentration in Lancashire; Rapid 
Growth of the Industry; Development of the Industcy Abroad; Competitive 
Advantages of Lancashire; Ihteruational Trade in Cotton Yams and Manufacture. 

n. OrganmOion ,—Number and Size of Separate Sections; The Liverpool 
Cotton Market; The Market for Manufactured Goods and the Functions of the 
Shipping Merchant; The Yam Market; Spinning and Weaving; Localization; 
Tyj^ and Sizes of Businesses m Spinning and Weaving; Opportunities for 
Advancement; Fmisbing Trades; Trade Associations and Trade Unions, etc.; 
Research. 

m. Economic Condition oj the Industry .—^Productive Capacity; Output of 
Yams and Piece Goods; Changes in the Number of Petrsons in the Industry; 
Variations in Prices and Margins; Depression in the Americaa Spinning Section; 
Over-Capitalization of Spinning Mills; Position in the Fine Spinning Section; The 
Sewing Thread Combination; The Weaving Section; The Fffiishing Trades; Dis- 
cusskm of Finishing Charges. 

rV. British Tmde in Cotton Yams and Manufactwe8.----^DeseDd^ of the 
Industry on Export Trade; Analysis of Exports by Destinations; Qualitative 
Changes in the Export Trade. 
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y. The BrUish Cotton Industry and Trade in BelaUon to Hhcd of ihe World ,— 
Development of the Cotton InduBtry in other Coimtiies; Comparative Posilaon of 
British Overseas Trade Yams; Piece Goods. 

The follovring Appendices are also included: 

(1) The Raw Cotton Supply; (2) Notes on the Cotton Industry and Trade 
in other Countries; (3) Changes of Capitalization in the Cotton Spinning Industry; 

(4) Charges and Crats in the finishing and Laying-Down of Cotton Piece Goods; 

(5) Relative Movements of Raw Cotton^ Yam, and Clother Pieces; (6) MiscdUaneous 
Statistics. 

This publication should prove of great interest to those who take a thoughtful 
interest in British Trade and Industry as a whole, and should find a place in every 
library concerned with cotton. 

504. EOTiciiasrcy nsr the Cottoit Inbitstbt. By Prof. W- E. Morton. (Abstr. 
from J, of Text, hfist,, xix., 2,1928, p. 17.) In reviewing the position, the author 
states that the demand for Lancashire goods has shrunk to about 70 per cent, of 
the pre-war volume, this being due principaJIy to the competition of such countries 
as Italy and Japan. The difGloulties caused by the financial methods practised 
in 1919 are also pointed out. 

Professor Morton states that cheap production is not possible with short time, 
that contraction is needed to enable es^pansion later, and that the solution of the 
problem probably lies in the closer coordination of the producing units and more 
intense specialization. He is of opinion that the cotton industry is run too much 
like a series of watertight compartmenis, and that Lancashire does not seem to 
realize that her great problem is not at all one of internal compethaon, but com¬ 
petition as between her industry as a whole and the rest of the world. He suggests 
a sharing of capital between groups of nfiiTTa spinning the same kind of cotton into 
similar counts, and spedalizing each Tnill for one count of twist and one of weft 
in proportion to the ascertained demand. With this would go coox>erative 
baying of raw cotton, and cooperative sdling. The combine would be managed 
by a council, and would employ research technologists. 

505. PjETBEisr Ybaes’ Retrospect op the Espahsioh op the World’s Cottoe 
Sputning LmiTSTBY. An Address ddivered by Mr. E. Hokoyd, President of the 
Ihtemational and of the English Federation of Master Cotton Spinners’ and 
Manufacturers’ Associations, at the Members’ Dinner of the Manchester Cotton 
Association, hdd in April, 1928. (Abstr. from ItU, Got, BvU,^ vi, 28, 1928, 
p. 538.) Mr. Hokoyd states that during the last fifteen years, which takes us 
back to just before the war, there has b^n an increase of 21,530,000 spindles in 
the various countries of the world! Asia heading the list with 9 J- million spindles. 
England, however, has still the preponderating number—viz., 57^ million, about 
80 per cent, of which were in pre-war times always working for the export trade 
and principally for the Far Eastern markets; Lancashire, therefore, particularly 
feds the Asiatic addition of spindles because of the daiiger of thek replacing 
Lancashire yams. The difficulties of those countries which in pre-war times were 
large exporters of cotton goods have been further increased by the fact that local 
taxation has in many cases advanced three times as much, and national taxatimi 
perhaps twice as much as before the war. 

The question of worldng hours in the various countries is discussed. In 
regard to the two-shift system, the author states that it has the great disadvantage 
that as soon as trade becomes good, several countries staart on more than one 
shift, and the demand is immediatdy satisfied, so that the industry moves from 
high tide at once to low. The great advantage of the two-shift system is that it 
reduces overhead charges (which axe generally more than 49 to 50 per cent, in the 
cost) by about 40 per cent., and enables the replacement of machinery in ten years 
inst^ of twen'fy, thus making it possible for the mill owner to introduce more 
frequently new machinery with a higher output. 
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606. Rbsbabob: Wobk nsr Agbioumtobb. {United JSrtynre, adx., 1, Jaamary, 
1928, pp. 32-35.) An address delivered by Sir John Russdl at the Royal Colonial 
Institate. The work of Rothamsted is summed up in the final paragraph; it is 
** to discover the cause of things that happen in the soil and in the plant, causes 
that determine the results on which the success or failure of the grower depends. 
Once the causes are known, some kind of remedy can usually be designed but 
Until they are known nothing can be done with certainty. The discovery of 
the causes requires sdentifio research of a kind which does not always seem to 
bear directly on practice. But the true test of research is the soundness of the 
knowledge which it yields, not the immediate practicability of the results. If 
the knowledge be accurate it will find its use. If it be inaccurate it wiU be use- 
ess, and may even be seriously misleading. Research lies at the basis of success¬ 
ful productive enterprise.*’ 

507. Beseaboh m tee Cotton Industby. (Edited by B. H. Pickard, D.Sc., 
FJt.S., Director of Research, Shirley Institute.) A review of the work of the 
British Cotton Industry Research Association up to the end of 1926, carried out 
under the direction of the late Dr. A. W. Ciossley. The report, which is well 
illustrated, deals with the following: Some special applications of research 
methods; Characterization of cottons by means of physical and chemical tests; 
Researches on spinning and doubling, sizing, weaving, scouring and bleaching, 
mercerization, dyeing, printing and finishing; New mechanical testing instruments 
and appliances; Raw cotton, and some fundamental properties, 

608. The Path to a Successful FurimB. By Lient.-Col. N. Seddon Brown. 
(Abatr. from The Fvture of Cotton <md the Progress of Ilorroekses^ published by The 
Commercial, Manchester, April 19,1928, p. 5.) In this article Col. Seddon Brown 
points out that while strenuous efforts to reduce costs will do much to recover 
some of the trade in coarser fabrics that Lancashire has lost, hope for the future 
lies rather in the better utilization of the many advantages which Lancashire 
possesses in the production of the finer and more diaphanous fabrics which 
certain fashions demand. He states that the scientific mixing of artificial silk 
with cotton is a matter which offers great scope for further development, and the 
mills of Hoirockses, Crewdson and Co., in l^eston, have spent much time and 
money In producing cloths of this character. 

509. The Putube of the Cotton Industby. By A. B, Cox. (Ahstr. from Int. 
Coti, BiUl., vi., 23, 1928, p. 453.) Discussing the question, and indicating that 
the future lies in the direction of greater co-operation. 

510. The Ievebpood Cotton Association. The Cheapest Market. By 
A. C. Nickson, (The Gomtnercial, Ann. Rev., 1927. Published January 26,1928, 
p. 7.) A description of the Liverpool Cotton Market and its business. 

511. Cotton Mill Valuations. By G. F. Singleton. (Teat Rec.^ xlv., 538, 
1928, p. 36.) 

512. Cotton fob Roadways. (Ahstr. from Text Bee., xlv-, 541, 1928, p. 78.) 
A new cotton fabric for use in roadway construction has been produced by the 
American Cotton Textile Institute. Hie fabric, a loose cotton mesh, is laid 
over a cement base, and on top of this is moulded the surface of the roadway. The 
layer of cotton mesh serves as a cleavage between the surface of the road and 
the foundation. By this method road repair will he effected much more easily, 
since the top surface will he easier to remove without disturbing the foundatioiis. 

513. The Fbingiples of the Division of Labour and their Present-Day 
S iaNiFZOANOB TO Medium-quality Spinnbrs. By E. E. Canney, (Text Bee,, 
1928, vol. xlv., Nos. 638. p. 42 and 539. p. 42.) 
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514. Cotton Opsbativss. Health Hazabds. {BuU, Hygiene, 1928, 3, 220. 
Abstr. in Bmtm. of Cmrr. LU,, TiiL, 9, 1928, M. 12.) 

515. We have received from Messrs. J. and H. McLaren, Ltd., Leeds, copies 
of tbeir nevr catalogues. Nos. 58 and 60, illustrating and describing the McLaren- 
Benz Diesel Oil Engines, and their application to Agiiciilture, etc. The engines 
are mostly of the high speed type. 

ADDENDUM, 

516. I^NCASHmE T7NDEB THE Hammeb. By B. Bo^vker. (Pubd. by the Hogarth 
Press, 52, Tavistock Square, London, W.C. 1, price 3s. 6d.) We have recently 
received a copy of this book. The author commences with a description, in 
picturesque language, of the outstanding pre-eminence of Lancashire in the sq>in- 
ning trade daring &e first part of the c^tuiy, and the way in which she reaped 
the reward of her improved efficiency, unM in 1919-20, to quote Tatter^, 

Selleis had buyers in the hollow of thdlr hand,” and profits were enonnGns. 
Examples are quoted where the profit had increased from |d. before the war 
(and even that was regarded as good) to Is. 6d. after. Lancashire is descdibed as 
having “ lost its head, and taken to gambling in mills, weaving sheds, shares, 
etc.” This went on to such an extent that about half the industry underwent 
financial reconstructiGn. 

The war, with its interfereace with cotton supply, forced many other countries 
to make all they could at home, and now the position is that they make much 
cloth, and make it more cheaply, than it can be bou^t from Lancashire, whose 
exports have gone down roughly from 7 to 4. In the chapter headed ” Seven 
Temble Years,” the author discusses the disastrous effects upon the masters 
and the workers of this great fall. Spinners’ margiuB, which on April 1, 1920, 
were 43‘32d., had shrunk by Decemb^ 3, 1927, to 6'72d. Such a collapse has 
placed several mills to a large extent in the power of the banks, who have given 
overdrafts. With the continuance of bad lames, the loan indebtedness of the 
spinning companies has gone on increasing. The author develops the thesis that 
Ihe way out of the morass is for the cotton men to make common cause among 
themselves, but admits that this is a proceeding that is unusually difficult m a 
country of such pronounced individualism. IMuction of cost of production 
was hailed as the remedy, and it is described how the first step taken was an 
attempt to reduce wages; it is argued, however, that a fall in wages of one-eighth 
would only reduce prices of unfinished doth by less than 2 per cent. 

In the section bearing the title On the Threshold—of What ?” the author 
deals with the loss of markets, and the ignorance that still exists as to the actual 
causes of this loss. He then considers the way out,’* and suggests that it lies 
in co-operative effort, with a general Control Board,” which should have powers 
of compulsion, by which it could put a stop to undersdling, encourage the 
formation of larger units (thus reducing costs), and overcome the great financial 
depression by compromise with the banks and in other ways. 

The book is one which no one concerned with cotton can afford to leave unread, 
however much he may disagree with some of the author’s views. 
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PERSONAL NOTES 

It is with much regret that we have to aimouuce the death, on May 5, at 
Rochdale, of Mr. J. M. Thomas. Mr. Thomas was a member of the llxecutivo 
Oommitt^ of the Corporation, and of the East Africa Sub-Committee. 


OEEICEES OH LEAVE. 

When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc.) comes “ home ” on leave, he usually 
brings with b™ much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora- 
t ion, who have to collect, collate, and use all possible information relating to cotton. 
The Corporation would consequently much appreciate the courtesy if Directors 
of Agriculture and others would be so kind as to inform them, in advance if 
possible, of the names, probable addresses, and approiumate dates of arrival 
in EngWd of officers coming on leave. This would give the Corporation the 
opportunity of getting into touch with these officers themsdlves, and of giving 
the latter the opportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
mfoim, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of MOlbank and Wood Street (entrance by the first door in Wood Street) 
immediately opposite to the office of the Crown Agents for the Colonies. 


At the date of writing the following officers axe on leave in England from 
cotton-growing countries: 


O^lon 
Gdld Coast 


Mr. T. H. Parsons. 
Mr. A. B. Culham. 


f9 99 


Iraq 

Kenya Colony 
Hi^eTla 


99 


99 


.. Mr. G. H. Eady. 

.. Mr. E. K. Jackson. 

.. Mr. A. S. Baxdey. 

.. Mr. O. T. Faulkner. 

.. Mr. G. W. C. Briggs. 

.. Mr. W. E. de B. Diamond. 
.. Mr. F. D. Golding. 

.. Mr. J. O’N. Hewitt. 

.. Mr. C. J. Lewm. 


.. Mr. J. K. Mayo. 

.. Mr. J. W. R. Peddar. 


Hyasaland 
Sierra Leone 
Tanganyika Territory 

99 

99 tn 

99 

Uganda 

99 ■ * • • 

Zanzibar 


Mr. H- G. Poynter. 
Captain C. Smee. 

Mr. D. W. Scotland. 

Mr. R. W. R. MiUer. 

Mr. A. Rtcaim. 

Mr. F. M. Rogers. 

Mr. C. M. H. ^therland. 
Mr. H. Hargreaves. 

Mr. L. Hewitt. 

Mr. V. H. Khkham. 


The following offieeis of the Corporation’s staff abroad are on leave in this 
eountiy. 


South Africa 
Trinidad 

99 


.. Mr. S, Milligan. 

Mr.T.C.Caims. 

.. Dr. T. G. Mason. 

.. Mr. J. B. Hutchinson. 


PfilMTBD la GBJU.T BEXXaZX B7 BlUilBO AKD SOBS, UCP., GUUtSVOBX) ABO USHBX. 
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HISTORY REPEATS ITSELF 

Thb foUo'vnng article, copied from the Illustrated London News of 
April 20,1861, is of some interest at the present time: 

INDIAN COTTON 

Recent as weU as present events in the North American States 
make it imperative on ns to reconsider the question of our cotton 
supply. We have accustomed ourselves to believe that the days of 
monopoly are past in our part of the world; hut we may find to our 
cost that monopolies may be securely maintained on other foundations 
than mere legislative enactments. The present condition of our 
cotton supply famishes a case in point. Although free to obtain this 
commodity from any region of the earth, we have permitted the 
Southern States of North America to acquire almost a monopoly of 
the supply. And what is the result ? Why, that there has been 
well-nigh a crisis in the cotton market. It is &e old story of allowing 
the pyramid to rest on its apex, with the certain result of its over¬ 
turning with a crash whenever the support becomes in the sl^test 
d^ee unsteady. Hence the revolution in progress in the Cotton 
States of America may suggest the danger of a similar catastrophe 
overtaking sooner or later the trade of our cotton-manufacturing 
districts in Lancashire. It is very plmn that we must have cotton, 
and that to an immense amount. Many millions of our population 
are directly dependent upon the cotton manufacture, and any great 
disaster in that particular branch of industry would sensibly affect 
nearly the whole population. No reverses in war could inSiot cm the 
country such terrible immediate results as would a stoppage of our 
cotton manu&uiture. And yet our “ cotton lords ” are content to 
put it in the power of a sin^e country to bring about, if it please, 
this very result. As if the trade, under any circumstances, was not 
sufficiently precarious, they must needs embark the whole of theix 
property, so to speak, in a single venture. 

Why should our cotton supply not be mainly obtained from within 
V. 4 295 20 
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the limits of onx OMm empire ? No doubt there are difficulties in the 
■way. For instance, some may object that the requisite quality of 
staple cannot be obtained from India or any other part of our own 
dominions; and, farther, that the distance and means of conveyance 
are also most serious obstacles. But would not the security of the 
supply, when once established, be an important set-off against some 
of these disadvantages ? It is better to live on black bread than 
starve; and would it not be possible to improve the quality as well as 
keep up the quantity of the produce ? There are few things that 
British capital, directed by British skill and energy, cannot effect. 
Can it be that India, the native country of the cotton plant, and 
celebrated long before the days of Herodotus for its growth and 
manufacture of cotton, cannot be made to produce cotton equal to 
the finest that is gro-wn ? Some high authorities maintain that even 
the present growth of Indian cotton is at least equal, if not superior, 
to the bfflt North American in certain respects. One of the most 
serious obstacles, however, to an increased cultivation of cotton in 
India is the difficulty of transit from the seat of production to the 
ports of this country. If the query were put to an unsophisticated 
outsider, uninitiated in the facts of the case as to wherein lies the 
chief source of trouble and expense in bringing cotton from India, 
he would most probably say, “ In the long sea voyage.” “ Not at 
all,” would be the reply, h^ow that the maia difficulty and expense 
are generally incurred before ever the cotton leaves the shores of India. 
The “ Slou^ of Despond ” to Indian cotton prospects are the Indian 
roads. An Indian road is a curious thing. Suppose the dry bed of 
a considerable mountain torr^t placed a little nearer the horizontal 
than it usually lies, and, perhaps, it may supply some tolerable notion 
of the state of an Indian road. A writer on India, speaking of the 
province of Gandeish, says:—“ In the year 1847 the collector of the 
district was compelled to grant the cultivators remissions of the land 
tax, not from any successive faUure of crops, but the very reverse. 
The yidd of the province had become augmented so far beyond the 
local requirements, and the state (or rather total want) of the roads 
was such a barrier to the disposal of their produce elsewhere, that thek 
crops lay useless on their hands, and they found themselves ■without 
the means of meeting the assessment.” 

The CcicuHa Beviev) of December, 1851, speaks (although 'we 
^uld like to be more sure than we are whether it means it in jest 
or in earnest) of a portion of one of the ordinary Madras roads b aing 
actually used for the somewhat novel purpose of testing the streogth 
of the aaaaterials of new gun-carriages, which, it seems, are pronounced 
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mSTO^RY REPB&.TS ITSELF 

safe if they p6^ this severe ordeal. Now, if the majority of the roads 
of India are in a condition that would render them equally suitable 
with this Madras highway for straining new or old materials to their 
utmost, we can see one very evident reason why the cultivation of 
cotton throughout India can never advance very greatly beyond its 
present extent. A gentleman who was an eye-witness to the facts 
he relates thus refers to the perils of cotton bales on thehr pilgrimage 
from the plantation to the nearest Indian port. This port may prob¬ 
ably be distant 1,000 miles; and if the owner of the cotton live 
sufficiently near to some river station on the Gkmgra, after getting 
through the difficulties of the transit on such Indian roads as we have 
described, he may at length find his cotton produce on the banks of 
the river. Are Ms difficulties then at an end by his finding at this 
point a safe and ready conveyance for his property to Calcutta ? Not 
at all. If he aims at embarking it on a river steamer he may find 
that the few that exist are all booked for many months to come; or, 
if such should not be the case, the cost demanded for carriage is so 
heavy as would at once destroy all hope of profit from his goods. In 
this state of things Ms dernier ressort is a country boat, wMch is a 
rickety conveyance under the most favourable circumstances, but 
becomes alarming to contemplate with Ms cotton bales piled upon it. 
There is no help or choice left, however, so the boat is dispatched; 
but when it will arrive at its destination, or in what state its cargo 
will be delivered, are events that lie shrouded in the most absolute 
uncertainty. If it happen to be the hot season the crazy craft will 
nost likely lie on some sandbank for weekS^gether; if, on the other 
hand, through delay it should be overtaken by the rains, it is 1,000 to 1 
but that the top-heavy vessel will be capsized in a squall, and the luck¬ 
less freight, if not totally lost, will almost to a certainty be irre¬ 
mediably ruined. Nor is the sum of its mischances yet at an end, 
for the probability is that even on the most favourable voyage the 
inflammable cargo will be set on fire on an average every alternate 
day, from the boatmen cooking their meals, each man using his 
separate charcoal-pan. 

Our illustration, sketched by an eye-witness of the scenes he 
depicts, represents some of the obstacles that impede the carru^ of 
cotton on Indian roads. 

With the substitution of tropical Africa for India, the above 
might almost have been written during the last couple of years. 
India is now wdl supplied with transport fadlities, and Africa must 
be provided with the like before it cmi become a great cotton- 
producing country. 
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NOTE ON THE WORK OF THE PHYSIOLOGY 
DEPARTMENT OF THE CORPORATION’S 
COTTON RESEARCH STATION, 
TRINIDAD 


BT 

T. G. MASON, SoJD. 

WoBE has now been in progress at the Fhjfflological Department 
of the Cotton Besearch Station for some eighteen months. Plant 
Physiology is one of the yonngest of the sciences, and is concerned 
with the mechanism of growth and development. The instnunents 
it employs are chemistry and physics. As examples of the type of 
problem that confronts the cotton physiologist, the following may be 
mentioned. 

Ja^d attack is one of the most serious factors reducing the yield 
of cotton in South and East Africa. The damage done depends 
very largely on the variety grown. It also depends, however, on the 
plant’s environment, both of soil and climate. Jassid damage is, 
for instance, unknown in West Africa, though Jassids are often present 
in abundance. The plant breeder approaches the problem by en¬ 
deavouring to breed out resistant varieties. The physiologist, on 
the other hand, is more concerned with the part played by soil and 
climate in influencing the susceptibility of the plant. He wants to 
know tile chemical and physical basis of susceptibility, and how it 
may be controlled. There are a number of insect pests of this type. 
Thus in Nigeria HdopelHs gives a great deal of trouble in some locali¬ 
ties, whereas in others it is rarely seen. It is noteworthy that 
American cotton is more resistant than the native varieties. 

The part played by the environment in predisposing the plant 
to fungous and bacterial diseases will also be an important field of 
work for the physiologist. Thus the growth of the organism respons¬ 
ible for Blackarm, a source of considerable loss of crop in the Sudan, 
is apparently affected by such factors as the nitrogen supply to the 
leaf, and particularly by soil temperatures. There is, in addition, 
a mysterious group of diseases apparently not due either to fungi or 
bacteria. They are generally referred to as physiological diseases. 
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The leaf roll of Amerioan cotton that oecois in Nigeria is an example. 
A \7et soil and bright sunshine are in some waj predetermioing factors. 
The disease is probably similar to the Curly Leaf disease of the West 
Indies. 

Next we consider a rather different group of pheuomena. There 
is, first of all, the problem presented by the shedding of flower-buds 
and bolls. The causes are very far from clear, and whether anything 
can be done to remedy it is stiU uncertain. Secondly, there are those 
agricultrirally important modifications of habit that are due to climate. 
Sakel cotton, for instance, in the Sudan produces its fruiting branches 
much hi^er up the stem than in Egypt, thus causing a considerable 
delay in the setting of the crop. A sheddiug of the terminal buds 
leading to a great development of vegetative branch^ is reported 
from Queensland. The causes of these and similar alterations in 
habit are quite unknown. Moreover, the character of the lint is just 
as profoundly modified by changes in climate. Thus the shortish 
stapled Webber 49 of America, when grown in Mesopotamia, pro¬ 
duces a lint not for behmd Egyptian Sakel in spinning qualities, while 
the superfine cotton of St. Vincent produces a eoeuse, relatively short- 
stapled cotton when grown iu the Sudan. 

The above are typical examples of the kind of problem that awaits 
the attention of the plant physiologist. Now at first si^t it mi^t 
appear that the best course would be to choose some economic 
problem such as boll shedding, or Ihe production of thin-walled hairs 
(which give rise to nep), and to drive ahead at it. Unfortunately 
plant physiology is still too young a science to make this procedure 
profitable. We are brought up at every turn by our ignorance of the 
fundamental physical and chemical processes that underlie the normal 
development of the cotton plant. It seemed to us in Trinidad that 
in the long run progress would be most rapid if we paused and set to 
work as a preliminary to dear up some of the basal phydological 
problems. It is for this reason that we have devoted most of the 
past eighteen months to making a study of the machinery responsible 
for the supply and distribution of foodstuff to the component parts 
of the cotton plant—^that is to say, to stem, root, boll, etc. As the 
full report of our work is at present appearing in the Annals of Botany, 
and is, moreover, somewhat technical, a brief description will here 
suffice. While the means whereby water is lifted from the roots to 
the top of a tree is so striking a phenomenon, that even the most 
casual observer is struck by it, the migration of nutritive substances 
from the leaf, where they are manufactured, to the roots, fruits, etc., 
generally passes unnoticed. Yet enormous quantities of material 
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are moved, and are moreover moved at very high speeds. The factors 
responsible for this migration of elaborated foodstuffs have alwa 3 rs 
been obscure. We vdll take the case of the boll on a cotton plant 
and see how it is able to obtain its supply of sugar, for sugar is the 
raw material employed in the manufacture of c^ulose, the substance 
of which the hair is composed. Movement occurs through long 
tubular cells that stretch all the way from the leaf to the roots, the 
stem and the boll. The level of sugar concentration is higher in these 
conducting tubes in the leaf than it is in either the boll or the root. 
Movement of sugar takes place from the region of higher concentra¬ 
tion to the region of low concentration, just as it does in a diffusion 
tube in the laboratory. The rate of diffusion is, however, fifty 
thousand times faster in the plant than it is outside it. How this 
acceleration is brought about is a complete mystery. Boll and root 
thus obtain their supply of sugar because the concentration of sugar 
is less in them than it is in the leaf. Usually the boU is able to exert 
a greater pull than the root on the sugar, and, it may be added, on 
the nitrogen compounds of the leaf. Boot development generally 
ceases, therefore, as a result, once boiling gets under way. Now if 
for any reason the concentration of sugar in the leaf drops, as it does 
on wet days, or if the concentration in the root were to sink below 
that in the boll, then the supply to the boll would be cut short. 
Should this occur when the boll is young, it is apparently shed; and 
&ould it occur when the boU is more mature, thin-walled fibre should 
result. The &ctors responsible for the differences m concentration in 
the various parts of the plant are thus of very real importance in 
determining both the habit of the plant and the quality of the lint. 

The distribution of nitrogen compounds takes place in substantially 
the same way as that of sugar. We have in the course of our work 
been struck by the overwhelming importance of nitrogen m the 
economy of the cotton plant. The distribution of nitrogen appears 
to be a most important factor in limiting the growth of the cotton 
plant. As nitrogen is so generally deficient in tropical soils, we 
propose making a study of the methods at present in vogue in con¬ 
serving the nitrogen supply of the soil. 

Becently another line of work has been initiated. The part 
played by the cotton stainer in carrying the fungi responsible for the 
internal boll disease is now well known. The ravages caused by these 
internal boll rots in tropical Africa are also recognized. Ih the West 
Indies it has been possible to control the cotton stainer by the removal 
of the wild food plants. In tropical Africa this procedure is for a 
number of reasons impossible. It occurred to us that something 
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useful might, ho^rever, be achieved by stadTmg the factors responsible 
for variations in susceptibility to the fungi which give rise to the 
internal boll diseases. It is too early yet to say what will emerge 
from this method of tackling the problem, but we think it will he 
agreed that it is time the stainer problem was approached from Ihe 
physiological standpoint. 

To sum up: The problems which we want to solve and which 
are of such importance to the spinner are those on which depend the 
quantity and quality of cotton, as, for example, boll shedding and boU 
disease. 

In all cotton-growing countries attempts are being made to over¬ 
come these troubles, but it is only at a research station such as that 
which the Corporation have established in Trinidad for the express 
purpose of studying the fundamental causes that lie behind these things 
that systematic investigations of this kind can he carried out. 

Our plan of campaign is based on the belief that before we can 
find out why the cotton plant so often does not grow as weU as it 
might, or does not produce as much lint as perhaps it should, we 
must ascertain first how and why it grows at all, what is the mechanism 
concerned in conveying nutrient matter from one part to the other, 
and so on. When we have learned that, we hope to be able to find 
out what is happening when the normal functions are not working 
properly—for example, why exactly bolls are died. 

Whether we shaU then be able to go a step further and, having 
diagnosed the cause of that and similar phenomena, be able to devise 
a cure is a question we are naturally quite unable to answer, but we 
are convinced that our best hope of doing so lies in first patiently 
finding out all we can of the plant’s normal physiology and life. 


Received May, 1928. 
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SCIENTIFIC RESEARCH 
AND AGRICULTURAL DEPARTMENTS 

BY 

E. HEWISON, O.B.E., 

AgricuUural Adviser^ Gezira Inigation Scheme 

Tms may wen be called the age of Science. Never in the history of 
man has the scientist come into his kingdom so fully as during the 
last few years, and this is as true of the agricultural scientist as of 
those working in other directions. 

In almost every branch of industry the results of scientific research 
are being applied, or research is being carried on in an attempt to 
obtain knowledge that can be applied, to render production or 
m anufacture more economic. 

In the case of almost every eommercud commodity new or 
improved proc^ses, the fruits of scientific investigations, are being 
applied in production, manufacture, handling and utilization. In 
some instances research has resulted in the production on a com¬ 
mercial scale of connnodities previously unknown, and the consequent 
creation of entirely new industries. It is probably not too much to 
say that in many brandies of British industry today, success depends 
very largely, if not in fact entirely, upon the scientific research that 
has been carried on in the past, and is being pursued with increasing 
intensity at the present time. 

The success of this aUiance with sdenoe has been so definite in 
the case of some of our industries that it is not surprismg to find that 
more research, and more scientific application of existiig knowledge, 
are regarded by many as the only means of improving those branches 
of industry which are still in a depressed condition. 

Taken generally, agriculture must be regarded at the moment 
as being in this category. It is true that in various parts of the 
world some forms of farming are being carried on on a profitable 
basis. In general, however, the returns both to capital and to labour 
are low, particularly when the vicissitudes to which any form of 
farming is esposed are considered. In no other branch of industry 
is the result so much at the mercy of climatic conditions. And crop 
growing and stock raisiDg, the two great branches of farming, are 
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subject to risks other than climatic that do not exist in the case of 
most other industries. Pests and diseases of plants and animals 
are always with the farmer, and the more highly he farms, and the 
more valuable and specialized his product, the greater his risks from 
these causes. 

The return on the capital invested in land, buildings, implements, 
stock, etc., by landlord or tenant is generally on a very low levd, 
while the wages earned by agricultural labourers everywhere are on 
a definitely lower scale than in any other important industry. 

The ultimate depeudance of the population of the world for all 
its food, and most if not all of its clothix^, upon agricultural pro¬ 
duction is recognized, and it is not surprising, therefore, to find that 
the application of scientific knowledge and the extension of scientific 
research is being constantly urged and is widely relied upon to put 
the world’s greatest and most essential industry into a better and 
safer condition. During the course of the Imperial Agricultural 
Research Conference held in London last autumn, it was interesting 
to note how widely and how strongly this faith was held. 

The opinion was freely and frequently expressed that agricultural 
devdopment in many parts of the Empire was baiug definitely 
retarded, or altogether held up, by the lack of sufficient scientific 
research, and conversely that it was only necessary to initiate such 
sciaatific work on a sufficient scale to ensure that existing difficulties 
would disappear and the desired expansion and success be accom¬ 
plished. It was interesting, moreover, to note that it was not the 
scientists themselves who were mainly responsible for this doctrine, 
or at any rate for its enunciation, but rather the administrators and 
politicians interested in or responsible for the Conference and the 
tOTritories represented. 

Eor those of us who are inter^ted in and responsible for some 
of the schemes of agricultural development in different parts of the 
Empire, it may not therefore be out of place to discuss some aspects 
of the position as it reveals itself today, in an attempt to ascertain 
how advantage can best be taken of the situation and certain dangers 
inherent in it be avoided. 

It is important that the subject should be viewed dearly, and the 
writer’s intention is more to invite the criticisms and views of workers 
in the very varied fidds of agriculture, rather than to lay down the 
law as to how the scientist can most effectively assist in the develop¬ 
ment of agriculture throu^out the Empire and the world. 

That the belief in the efficacy of scientific research to establish, 
re-establish, or maintain agriculture on a successful basis is widely 
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held by lesponsible authorities, is evidenced by the increased support 
which has been forthcoming for agricultural research in many parts 
of the world. 

The present position of agricultural research in Great Britain is 
particularly interesting in this connection. Coincident with a period 
of acute agricultural depression has occurred an extraordinary ex¬ 
pansion of scientific research in connection with the various branches 
of home farming. A study of such a document as the “ Eeport on 
the Work of Beseareh Stations,” published by the Agricultuiral Ee- 
search Committee, and a glance at the lists given in this report of the 
publications emanating from the respective stations imder review, 
reveal research aetivities over such a wide field and on such a variety 
of subjects that the practical agriculturist almost despairs of the attempt 
to keep abreast of the work that is going on in Great Britain alone. 

La the ten years since the war organizations and institutions con¬ 
nected with agricultural research have widened their scope and 
inten s ified their efforts to a remarkable degree, while naany new 
eeatres of research dealing with one or many of the branches of 
agricultural work have been created. New laboratories have been 
built and old ones added to, and both old and new have been equipped 
in a manner which pre-war workers never dreamt could be possible. 
The number of scientists engaged in agricultural research has been 
multiplied, not merely incresued, and the conditions under which 
their work is eaxried on has been enormously improved. Young 
and, in many eases, unproved scientists are provided with facilities 
for work and study, are given a freedom of action and, moreovar, a 
freedom to spend which was unknown to and undreamt of by their 
predecessors of only a generation ago. There is no question in the 
present age of the research worker starving unknown in a garret, 
until sudi time as the results of his labours bear fruit, and receiving in 
the end a tardy recognition and beggarly reward for bis work. 

The dangers, in fact, lie rather in the opposite direction. The 
greater public interest in scientific work, the mote sanguine expecta¬ 
tions as to the practical benefits to be obtained from it, and the eager 
recognition accorded to success, are inclined to force the pace for 
the worker. The same causes at tim% result in an over-emphasis 
of the importance of what may be relatively sli^t advances in know¬ 
ledge, and in the publication of results without sufficiently rigid 
verification and practical test. There is a danger, too, of the limelight 
now thrown upon scientifio research tempting the unmature scientist 
to expose himself and Ms work before either is sufficiently advanced 
to stand the glare. 
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Sdfiuti&o workers in the past have generally been inspired more 
by love of their science and interest in the particular subject of their 
investigation than by any other consideration. Frequently, too, 
their chief reward was the opportunity, more or less resMoted, of 
pursuing the studies that interested them more than anything else. 
Now, however, material rewards for scientific success are more assured, 
and any scientist of quality can find opportunities for the prosecution 
of his researches under conditions of security and comfort. 

IDhese changes may have an effect upon the quality of research 
work done. Not every scientific graduate is qualified by temperament 
and other qualities for real research, but such is the repute in which 
it is held, and so many are the opportunities available, that there is 
a distinct danger of young workers undertakmg r^earch lacking the 
particular qualities essential for its successful prosecution. 

The element of competition, moreover, has definitely ent^ed this 
field, and is responsible for a certain amount of inferior work. Olhe 
natural desire to be first in the field with any discovery is at times 
responsible for a rushing of results, and th^ publication without 
that patient and heartless scrutiny to which all additions to 
scientific knowledge must be subjected and which they must be able 
to bear. 

That splendid work is in progress is tmdoubted, and that the 
combined efforts of the various workers will eventually produce great 
benefits to agriculture is equally certain. The present condition of 
British agriculture, however, is such as to convey a warning that 
the scale upon which sci^tific research is conducted is not alone 
either a measure or an insurance of the success of the industry in 
a country. Sdentific r^earch will insist the farmer to combat or 
modify the effects of seasons and the operation of economic laws, but 
it cannot remove or change th^e importcmt limiting factors to 
success. 

Aeceptiug the limitations that esist, everyone with any knowledge 
of the subject must admit the real importance and value of scientific 
research in connection with agricultural development. Since the 
opportunities for its prosecution are likely to be much greater in the 
future than in the past, it becomes a matter of vital interest to con¬ 
sider and decide how scientific work and workers can be utilized to the 
best advantage in those parts of the Empire in whidi readers of this 
journal are most directly interested. Th^ lie mostly in the tropical 
or subtropical belts, and while sharing some of the probleizB and 
difficulties of more temperate regions, have many which are peculiar 
to themselvM, indi\idually or generally. 
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Thefotmdations of modem agricaltoral development have generally 
been laid either by pioneer farmers or planters in regions snitable 
for white setGers, or by the agrionlttiral services of the different 
administrations in territories where agricnltore is chiefly or entirely 
a native indostry. In both oases there has generally hem a basis of 
native agricnltnre to work upon. Whereas, however, such native 
agiicnltnre generally catered for local requirements only, and interest 
was confined to those food and other products necessary for the family 
or the tribe, more intensive development of the agricultural resources 
of these areas has usually been t^soeiated with the production of some 
commodity for export. In some cases the extension of cultivation 
has been in connection with products already grown by natives. In 
others, and more generally, it has been associated with some crop or 
crops new to the district, or which had previously been an unim¬ 
portant factor in local agriculture. 

Rapid expansion of the area of any crop in a particular district 
inevitably results in a change of balance in local conditions, and brings 
with it a new series of difficulties and problems. Some of these are 
social and economic in their nature, and their solution is a task for 
the local community and the administrative services responsible. 
With the majority of the problems rmsed, however, it will be the ttek 
of the agricultural services to deal. Towards the speedy and success¬ 
ful solution of uoany of these, the proper application of sdentific 
knowledge and the proper direction of sdentific research wiU be 
found essential. 

Taken very generally and merely in order to obtain some idea of 
the nature and degree of the scientific work required, the problems 
encoxmtered are likely to be such as to entail investigations that can 
be grouped under three main headings: 

1. BoxAmcAL.—^Maintenance and improvement of the quality of 
the crops upon which interest is being particularly centred. 

Study and interpretation of the reaction of the crops to environ¬ 
ment involvii^ dose observation of local phenomena, and of the 
nutrition and development of the plants. 

2. Biolooioal.—( a) Prevention and/or restriction of insect pests 
and other organisms causing disease or damage to cultivated crops 
and live stock. 

(b) Study of the mimoscopic fauna and flora of the soil and their 
rdation to its fertility. 

(8) Chbuioaii and Phtsicau —^Maintenance and incmase of soil 
fertility. 
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Takiii^ these rather mote folly and in the same order: 

1. The maintenance and impiovement of the quality of the 
particolar product in question is a task demanding unremitting care 
and attention. The question of seed supply is of the greatest im¬ 
portance in this connection, and in no crop is this better exemplified 
than in the ease of cotton. Transport chaises are a big factor in the 
cost of putting cotton on the market, and while a relatively small 
improvement in the length or quality of the staple may mean a con¬ 
siderable enhancement of the value of the cotton, freight and haTidliug 
chaises are the same for the highm grades as for lower qualities. 
Present knowledge all points to the necessity for the centinuous 
breeding of a pure strain of the variety of cotton most suited to a 
particular district to form a nucleus of a uniform seed supply for the 
gmieral commercial crop. 

Hand in hand with the work of maiataining a pure supply of 
seed of the variety in general cultivation must go on a continuous 
search for others which will give better results either from the point 
of view of yield or quality or both. This involves csureful and 
repeated testing of aU local and other likely strains, and of new types 
produced by means of scientifically controlled hybridization. 

2. (a) One result of the change of balance produced in a district 
by the rapid extension of any particular crop is nearly always brought 
sharply to the notice of those responsible. That is the increase in the 
numbers and virulence of insect pests and plant diseases which so 
generally occurs. 

In the ease of pests already established in a locality, the increased 
areas under the crop may provide such assurance of food supply 
and facilities for reproduction as to enable such pests to get com¬ 
pletely away from the control of agencies which have hitherto kept 
them in check. A new and plentiful source of food supply may also 
produce a change of habit in insects which previously had not been 
responsible for serious damage. 

Again, there is always present the danger of introdumng with 
a new crop one or more of the pests to which it has been subject in 
its origiaal locality. Further, in the absence of the natural agencies 
which may have restricted the spread of such pests m the country of 
origin, th^increasemay be very rapid indeed amid new surroundings. 
The same general darters exist in coimeetion with diseases produced 
by organisms other than insects, and in the case of live stock as wdl 
as of cultivated crops. 

Ability to combat the^ dangers, to prevent their admi^ua to 
any district, or to maintain a reasonable check upon them where they 
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exist most depend upon a thorough knowledge of the life history 
and habits of the insects or other organisms in question, and of all 
the phenomaia associated with their development. Such knowledge 
must include a fall acquaintance with those natural enemies and other 
factors which tend to exercise a restricting effect upon such develop¬ 
ment, and of the artificial restrictions that can he practically applied. 
Where the complete knowledge required does not exist, it can only 
be obtained by patient research and experiment. 

(b) Althou^ the general importance of the microscopic fauna 
and flora of the soil is recognized, the relative effects of the various 
species and their interrelations are still only imperfectly understood. 
It can be stated, however, that successful crop production is not 
possible, unless the conditions in the soil are such as regards texture, 
moisture content, aeration, temperature, the presence or absence of 
certain substfmces, etc., as to provide a favourable medium for the 
devdopment of certain of these organisms. A fuller knowledge re¬ 
garding them, and more precise information as to the conditioxxs 
that favour or restrict their activities, are essential, therefore, to a 
complete understanding of many of the problems connected with 
soils and crop production. 

3. QuestionB of the suitability of different soils for particular 
crops and of variation in soils in reaction to changed methods of 
cultivation are bound to arise. The application of intensive cultiva- 
rion to soils that hitherto have been cropped only occasionally or 
never cultivated at all at once brings up the question of maintaining 
and increasing fertility. Successful solution of these and similar 
problems involves detailed study of soil types and of the many com¬ 
ponents of which the soil is made up. 

Althou^ chemical and physical analysis have failed so far to 
give an accurate measure of the fertihty of a soil in relation to a 
particular crop, a thorough knowledge of the chemical composition 
and physical nature and condition of a soil is an essential preliminary 
to any investigation of its productivity and of the means by which 
this may be restored, mainiained, or increased. Not only is such 
knowledge essential in the preliminary stages, but continuous study 
is required in order that the reactions of the soil to the changed 
condition of tillage, cropping, or other treatment may be accurately 
observed and followed. As a result of such study it may be possible 
to detect any tendency to deterioration in fortuity or condition at a 
stage where no great harm has been done, and at which the application 
of remedial measures or a change in practice may prevent further 
damage or restore the soil to its original fertility. 
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This admittedly sketchy review of some of the muB problems 
affecting agricultural development in those parts of the Empire in 
which cotton is or may become an important undertaking should 
give some idea of the task with which the agricultural services con¬ 
cerned are faced. For such services, individually and generally, the 
problem becomes one of ways and means; of how the staff and funds 
available can be utilized to the best advantage and of how more 
generous provision of both can be justified and obtained. As has been 
indicated already, there is something of a tendency on the part of 
responsible authorities to consider that present difdculties can be 
overcome and future success ensured if only a sufficient number of 
scientific workers can be concentrated in the various fields. As m 
most other forms of human activity, however, the application of 
scientific knowledge and the direction of scientific research to the 
solution of agricultural problems require very careful planning. 
And such planning must be done with full knowledge of all the drcum- 
stances and clear perception of the real issues at stake, if the desired 
results are to be obtained and grave disappointment and consequent 
reaction avoided. 

It is just as necessary to preserve a correct perspective in con¬ 
nection with agricultural research as with any other subject, and in 
consideration of policy in this connection to keep the economic and 
administrative aspects sufficiently in sight. Ih one direction particu¬ 
larly do^ danger lie, and that is in a misunderstanding or mis¬ 
conception of the rations between sdentifio work and practical 
agriculture. 

“ Practice with Science ” has been the motto of the premier 
Agricultural Society of England for something Hke a century, and 
undoubtedly the great advance in agricultural science in Great Britain 
is largely t^ result of the sensible connection that has been main¬ 
tained between science and practice in the past. 

Not long ago one of our greatest authorities on agricultural sdence 
said in regard to British {^culture that sdence had advanced to the 
stage of being able to account for the success of the good practice 
which the observation and experience of farmers had evolved. 

Science mi^t be said to be the correct observation and interpre¬ 
tation of natural phenomena, and it is possible for such observation 
to be exercised without an intimate knowledge of any particular 
sdence as commonly understood. Such observation has, in ffiet, 
often resulted in the application of sdentific prindples in ignorance 
of thdr existence. 

The activities of an agricultural service are mainly divided over 
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two liuea of work: field operations, or what k commonly called ex¬ 
tension work, and scimxtifie research. Success will ku^elj depend 
upon the mamtenance of a reasonable balance between these two 
branches of effort, and upon the intelligence displayed in the selection 
and utilization of field officers and scientifio workers respectively. 
The field officers will be mainly occupied with the general application 
of approved practice and available sdentific knowledge in the 
extension and improvement of the agriculture of their district. It is 
in connection with the activities of such officMs that most of the 
problems will be encountered, which it will be the responsibility of the 
particular agricultural service to deal with. Their ability to observe 
and correctly appreciate the significance of such problems will be a 
measure of their value. While such ability will vuy considerably 
with different individuals, its effective exercise must depend to a 
great extent upon training and previous experience. 

Opinions may, and do, vary as to the nature and extent of the 
sdentific trdning required in the case of these fidd officers. It may 
be held that a training in pure science is an essential preliminary, 
and that instruction in the art and practice of agriculture should be a 
sabsequmt part of his course. On the other hand, it is generally 
accepted that training in agriculture is a first consideration, and that, 
while a knowledge of the relevant sdences is an ^entid quahfication, 
spedalization in any one branch of sdence at the expense of his 
general training does not add to the vdue or the usefulness of the 
{^cultural officer required for general work. 

Whatever the method of training adopted, however, unless it is 
such as to produce what may be called the sense of good husbandry, 
it cannot be r^arded as a real success. Acquisition of this sense is 
not a rapid process, and except in the case of a boy brought up in 
rural and agricnltuial surroundings, it may be a very difficult one 
to impart by any method of instruction other than prolonged practical 
experience. 

The sdentists in an agricultural service will be called upon to 
engage in one or both of two main branches of work. 

I. The application of ascertained knowledge, where sdentific 
accuracy and a thorough knowledge of technique are essential, as in 
the case of soil and other analyses, and matters generally of a routine 
nature. 

n. The ascertdnmentof fundamental information, not otherwise 
available, by means of work of a research nature. 

In the case of sdentists engaged in agricultural work, the question 
of training is not usually regarded as being a matter for much argu- 
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meat, and a degree in pure science is gener^y the accepted criterion 
of scientific attainment in the young worker. It is essential, however, 
that, either daring his period of qualilfying instruction, or at an early 
stage in his work, he should obtain somethii^ more than a nodding 
aequaintaace with practical agricultuie, and acquire an outlook that 
will enable bint to appreciate the practical s^nificance of bis particular 
subject in relation to commercial farming. 

The successful utilization of the scientific resources of an agricul¬ 
tural service will depend very largely upon the intelligent allocation 
of scientific work to one or other of the two categories mentioned above. 
Having ascertained that a problem exists, and diagnosed its nature 
sufficiently to realize that it is a matter upon which one or more 
branches of science must be broi^ht to bear if a solution is to be 
found, the scheme of action to be adopted must be derided upon. 

It may be a problem known elsewhere, and in regard to which the 
experience of others may indicate a solution. In this ease work under 
Category 1.—i.e., the application of available knowledge—^will be 
initiated. If the problem, however, should prove to be a new one, 
or have features r^arding which no information is available, it may 
be necessary to iostitute research of a fundamental nature. 

A service may be so staffed and equipped as to be in a position to 
undertake such work at once. If not, it will have to be decided 
whether the particular researches required must be carried out 
under the local environment, or whether they could not equally well 
be undertaken elsewhere at some centre already equipped to deal 
with the line of work involved. 

There is much to be said for the centralization of long-range 
research work on the lin^ indicated by the resolutions of the Imperial 
j^^^oultural Research Conference regarding a chain of research 
stations throughout the Empire. 

Few if any of the territories under consideration can afford to 
maintrin research institutions capable of dealing with all aspects of 
the research likely to be required in the solution of their agrieultural 
problems. It is difficult enough to obtain workers of the ri^t type 
to staff an institution of this kind in the more settled and more 
temperate parts of the world. It is harder still to find and keep such 
staff in, say, an African colony, where conditions of life and work 
are so much less attractive. 

It is not always realized how short the real effective working life 
is in such a situation. Taking the average period of service for pension 
at, say, twenty-four years, it is interesting to estimate what pro¬ 
portion of this can be devoted to fruitful work. Something like a 
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quarter of the whole service will he spent on leave outside the 
particular terxitoiy. An allowance must be made for other absences 
from duty, such as sick leave and study leave. The latter is particu' 
latly important in the case of a scientist who requires to keep abreast 
of ^e advance of knowledge and of technique in his subject. The 
number of hours per day that can be reasonably devoted to concen¬ 
trated work is definitely less under tropicsd conditions than in a 
temperate climate. Health and fitness, and consequently efiSlci^cy, 
are much more difficult to maintam. 

Ta king ava»ge figures, it will be found that, during a service of 
twenty-four years, the worker in such a situation will be able to put 
in something less than half the effective working period possible for 
his colleague similarly engaged in, say. Great Britain. In view, 
moreover, of the much longer working life of the latter, the pro¬ 
portion of the effective period is reduced still farther. It will be 
found in fact that it drops to something like a quarter. 

There can be no measure of output in coimection with sdeutifio 
research, but, assuming for the purposes of argument that the effective 
r^ult per working hour is the same in each case, it will thus require 
four men working under tropicsd conditions to suscomplish the life- 
work of one en^ged on simitar lines at home. 

Other difficulties, moreover, tend further to reduce the suoount 
of work that can be done. Delays in obtaining essential equipment 
and material are inevitable, owing to long distsmces from the sources 
of supply and difficulties of transport. Continuity of work must be 
sacrificed at times on account of the necessity for leave or other 
prolonged absences, unless, of coarse, a qualified assistant can be 
provided for every worker. Assistance of a routine nature is much 
more difficult to obtain, and in fact is often unprocurable, with the 
result that the research worker has frequently to do himself much that 
could, and under home conditions would, be carried out quite well by 
a much less highly qualified assistant. 

Other considerations also increase the cost of research work 
under such conditions. Buildings and equipment are usually much 
more expaisive. Living accommodation must be provided for all 
classes of workers, adding greatly to the capital cost of any 
institution. 

Agricultural services, therefore, have to consider very carefully 
the nature and scope of the research work they undertake. Funds 
are in most cases strictly limited, and the amount that can be devoted 
to long-raage research by individual territories is usually small. It 
is generally essential, therefore, that work with a direct bearing on 
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local problems, and which is not and cannot be carried ont elsewhere, 
must be the first consideration. 

Whatever the programme of research undertaken, it is highly im¬ 
portant that a correct balance between this and other forms of activity 
and a proper appreciation of these latter should be maintamed. 

The terms “ fundamental ” and “ ad hoc ” are frequently employed 
nowadays to diSereotiate between two types of sdentifio work. 
There is some tendency to an over-laudation of fundamental 
research, and to depreciate the value of the ad hoc methods which 
certain seientifio and other members of agricultural services perforce 
must employ. This attitude is unfair to the latter class of workers, 
and is apt to discourage them, or to induce them to attempt the more 
fundamental type of research work, whether they are qualified and 
equipped for it or not. It must he remembered that it is usually 
for work of an od hoc nature ihat they are paid, and which 
administrations with limited resources immediately demand. 

They will, of course, be guided in the direction of their investiga¬ 
tions and in the application of scientific principles by the results of 
fundamental research. Many, if not the majority of problems with 
which they are called upon to deal, however, demand immediate 
action, and some of them might be foigotten again before the results 
of research of a fundamental nature could be obtained. 

The above somewhat discursive consideration of the situation 
leads to certain conclusions which are roughly summarized below. 
It is hoped that others with experience of the subject will criticize 
the opinions expressed, and bring forward other points of view which 
will be of interest and value m coimection with the very important 
question of scientific work in relation to agricnltnrsd development. 

CoNOIiUSIONS SumiABIZED. 

1. That agricultural research has obtained a definite recognition 
of its value and importance, not only from those connected with the 
industry, but, and probably more fully, from the general public and 
the persoimel of governments and administrations also. 

2. That sdentifie research is regarded by many r^ponsible 
authorities as the form of activity upon which the further develop¬ 
ment of agriculture in many parts of the world mainly depends. 

8. That notwithstandi^ the very wide extension of agricultural 
research in Great Britain and other European countries, the agri¬ 
cultural industry generally is in a very depressed condition. 

4. That in connection with development in those parts of the 
Empire most eoncemed with cotton-growing sdentifie research will 
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be applied, and will be relied upon to a mncb greater degree than bas 
been the case in the past. 

5. That it is necessary, therefore, to establish snch seientiho 
research upon a proper footing, and to maintain a correct balance 
between it and the other actiyities of agricoltoral services, and 
particularly to concentrate npon a proper direction of research. 

6. That problems to be investigated shonld be correctly diagnosed, 
and thedr practical significance clearly understood before action is 
decided npon. 

7. That many of the problems encountered must be attacked 
by what are known as ad hoc methods, because (a) immediate 
action is oftm necessary; (5) facilities and provision for the carrying 
out of long-range research may not be available. 

8. That where it is clear that such long-range research is indicated, 
it must be serioasly considered whether it is essential that this should 
be carried out under the local environment, or whether it could not 
be equally well undertaken at some institution already equipped for 
work of the nature required. 

9. That in many of the dependencies mid colonies of the Empire 
research work can only be carried out under conditions that are 
diffionlt and unsatisfactory, and which add greatly to its cost. 

10. That there is much to be said in favour of the centralization of 
long-range research work in situations where climatic and other con¬ 
ditions ate favourable to steady, concentrated effort and a longmr 
working life than can be expected in many of our territories. 

11. That in the application of scientific work to the elndidation of 
i^cultural problems a clear perception of the practical issues must 
be maintained, and the economic and administrative aspects kept 
sufficiently in view. 

12. That the training of scientists for agricultural work should 
indude such instruction or experience as will ensure an appreciation 
on their part of the practical side of the industry and of the economic 
limitations under which it is carried on. 


Seeeited Avgutt, 19S8. 
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THE COTTON BREEDING STATION, 
BARBERTON 

BY 

F. R. PARNELL. 

Whbn the Gorpocation sent Officers to South Africa in 1924, to assist 
the Union Gtovemment Mdth work on cotton, one of the main lines 
undertaken was the breeding of improved strains of cotton for the 
Low Yeld. An Experiment Station for this purpose was opened hj 
Govenunent at Barberton, under cha^e of the writer. The first three 
seasons’ plant-breeding work gave very encouraging results, but it 
was evident that there were other problems of considerable import¬ 
ance that badly needed investigation. Proposals for the expansion 
of the Station, and a widening of the scope of the work, were discussed 
with Sir James Currie, Director of the Corporation, on his visit to 
South Africa last year. These proposals have been accepted by the 
Corporation, in consultation with the Union Government, and are 
now being put into effect. It is intended in this article to give 
a very general account of what has been done up to date and of the 
new lines of work to be xmdertaken. 

Gbnbbad Conditions. 

Before describing the work, it will be well to mention some 
of the general conditions in the Low Yeld. This cotton-growing area 
is a long strip of country lying to the east of the Drakmisbetg escarp¬ 
ment and stretching fi-om north to south through the Eastern 
Transvaid, Swaziland, Zululand and into Natal, a distance of over 
four hundred miles. 

At some time durii^ the few seasons prior to 1924, cotton had 
been grown in places scattered ov^ practically the whole length of 
this m;ea. The results had varied a good deal, but iu some places good 
crops had been obtained over several seasons, and, generally speaking, 
the plant had grown well everywhere. It was realized that certain 
areas of low rainfaU, eepemaUy the lower country on the eastern side^ 
might be subject to failures through drought, but a rapid expansion 
was predicted and a decided optimism prevailed. 

A certain degree of optunism was perhaps justified, but there 
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is no doubt that some of the disquieting factors were commonly 
overlooked or treated too lightly. The most serious failures had been 
caused by drought and by two insect pests, boUworm and jassid. 
Both of these pests, in certain places and seasons, had given some 
foretaste of what they could do, and it was more than possible that 
they would become more widespread and severe. 

Several varieties of cotton were in general cultivation, represent¬ 
ing the survivors of a large number of American Upland varieties 
that had been introduced and tried at one time or another. As a 
result of mixing of seed and cross-pollination the survivmg varieties 
were extremely irregular and showed very large variation from 
plant to plant. 

It has been mentioned that the Station at Barberton was opened for 
the purpose of breeding improved strains of cotton. In general terms, 
an improved strain of any crop is one that is more profitable to the 
grower. The additional value may be due to various factors, such 
as increased yield, better quality of produce, lower cost of production, 
etc. The more good qualities that can be got together the greater 
will be the improvement. A prehminaxy survey was made to see in 
what direction plant-breeding would be most likely to give useful 
results. 

The varieties of cotton most commonly grown in the area gave 
a good style of lint, mostly good inches to full IJ inches in staple, 
a class of cotton that was readily saleable. There was no urgent need 
for improvement in this direction, thn ngh greater uniformity was 
desirable and the liability to det^oration, a special failing of mixed 
varieties, had to be guarded against. 

By far the most important requirement was an improvement in 
yield, particularly the average yield over several seasons. There 
were good prospects of achieving this result, both by increasing 
ordinary yields and by reducing the number of failures. The 
varieties were capable of giving fair yields in moderately good con¬ 
ditions and in the absence of serious damage by pests. Fruiting^ 
however, was not really good, owing to the mixed condition of the 
varieties and the fact that they contained a considerable proportion 
of unthrifty plants. An obvious line of work was to make selections 
of prolific plants and, from these, to raise new strains in which all 
the plants would be good yielders. 

A still more important point in connection with yield was the very 
serious damage sometimes caused by jassid. This is a tiny flying 
insect that breeds on the cotton plant and feeds by sucking juices 
from the leaves. Different varieties and strains of cotton vary 
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enomoaslj in their sosceptibility to jassid, and the plant-breeder 
can provide an effective control of the pest by breeding strainB that 
are not affected by it. The study of this problem and the breeding 
of resistant strains has formed the main line of work at the Barberton 
Station. 


Jassid and Jassid-Bbsistanob. 

The effect of jassid on the cotton plant is to cause the leaves to 
curl up, change colour and fall off or die. All growth ceases; flowers, 
buds, and young bolls faU off and large bolls dry up. The plants may 
die, but they more often remain just aHve, leafless and very much 
dried up. Any bolls that are far from ripe when the attack starts 
give worthless immature fibre; good lint is obtained only from earlier 
bolls that are near maturity before the plant is seriously affected. 
The actual loss of crop depends on the earliness of attack and varies 
from a negligible amount, where the attack is very late, up to a total 
loss in cases where the attack develops at a very early stage before 
any of the bolls are ripe. 

The damage caused by this pest varies very considerably from 
year to year and also from place to place in the same year. It is 
becoming more and more general throughout the Low Yeld, however, 
and no part of this area can be considered safe from its depredations. 
There is good reason to believe that consideiable damage is caused 
by it even when the attack is not very noticeable. In some oases 
farmers have been obliged to give up cotton altogether until such 
time as seed of resistant straius becomes avmlable. 

It has been mentioned above that different varieties of cotton 
vary m their susceptibility to jassid. One of the first steps was to 
grow plots, side by side, of all the local varieties, together with a few 
that had been newly introduced, to see how they behaved towards 
jassid. Barbo^n is a good place for doing this, as one can rely on 
jassid appearing every season. All the varieties were damaged 
seriously, some more some less, except Cambodia, a variely from 
Southern India introduced by Mr. Lloyd Worrall, an Officer of the 
Tobacco and Cotton Division who had been investigating jwsid- 
resistance. This variety was practically immune to the pest, but 
other characters made it unsuitable for general cultivation as it 
stood. Several promising types have now been bred from it, 
however, and more may be heard of these at a later date. 

The local varieties are all so susceptible as to be badly damaged, 
but in this respect, as in other ways, they are very mixed and the 
individual plants vary considerably. Some plants become badly 
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infested and defoliated at a very early stage, before the orop as a whole 
is mneh aSeoted; others remain green and comparatively healthy 
when the surrounding plants have sueoumbed. Such mixed varieties 
afford excellent material from which to breed jassid-resistant strains. 
EuU advmxtage was taken of this, and large numbers of plants 
were selected from fields of these varieties specially planted for the 
purpose. 

Selections were made at a time when most of the plants were 
badly affected by jassid, so that resistant plants could be spotted 
^sily. The hesdthiest of th^e were examined carefully, and from 
them were selected such as showed good resistance combined with 
a heavy orop of boUs and good lint. Each selected plant was picked 
separately and its seed planted separately in the following season. 
The resulting plots were examined and compared at frequent intervals 
and notes were made on all important poiats, including the uniformity 
or otherwise of each plot. The sdections varied in their suscepti¬ 
bility to jassid, but all showed greater resistuioe than thdr parent 
varieties, and there were many that showed an immense improvement. 
It was a most encouraging sight to see plots of good selections 
uniformly green and healthy, when neig^bouriug plots of the ordinary 
varieties were brown and leafless. The best lots, taking all idle 
characters into condderation, were retained and new selections were 
made from them, the less promising lots being discarded. By a 
oontinuanoe of this method, single plant selection as it is called, several 
very useful strains have been produced. 

lu the ordinary way a plant-breeder is averse from distributiz^ 
seed of any straia until he has it pure and thoroughly tested. In 
this case, however, it was of the utmost importance to supply seed of 
an improved strain for general cultivation at a very early date, 
otherwise there was a very real danger of cotton-growing being given 
up entirely over a large part of the Low Veld. It is easier to revive 
a waning industiy than to resurrect it after it is once dead, and, for 
this reason, eveiy effort has been made to multiply seed as rapidly 
as possible. 

All promibing sdections that were fairly uniform were multiplied 
provisionally from the banning, so that there should be a good 
quantity of seed to go on with of any that turned out well in the 
second season. In this manner multiplication and testii^ have 
been carried out simultaneously; the good strains have survived in 
increasing quantity, and the poorer have been discarded or continued 
in small plots only. The possibility of working this system was due 
to the foot that the varieties in general cultivation were so susceptible 



THE COTTON BEBEDING STATION, BAEBEBTON 819 

to jassid that almost any redstant strain would be an improvement. 
Another importsmt point, and a pleasmg feature of the whole work, 
has heffli the very valoable assistance given by farmers in the different 
areas. Without such help it would have been quite impossible to 
attempt the rapid multiplication of seed that has been actually 
carried out. 

At the same time that this multiplication and testing with farmers 
was being done the usual re-sdection and purifying of the strmns, 
together with more detailed and accurate experiments for their 
testing, were being carried out on the Station. The original, some¬ 
what impure, bulk strains that are going into general cultivation 
will be replaced later by pure lines of the same strains raised on the 
Station. The present position is that there are three improved 
stnuns of which large quantities of seed are available for planting in 
the coming season, 1928-29. All the figures are not yet in, so that 
the actual amount cannot be given, but a total of something like 
200 tons of seed should be obtained. This will be planted at a lower 
seed-rate than is usual, and should cover about 40,000 acres. One 
of these selections, A.12, was raised by Mr. E. T. E. Andrews, a cotton- 
grower near Barberton, on his own farm; the other two, Z.1 and 
U.4, were raised on the Station. Z.l was the first strain multiplied 
and accounts for the greater part, about 180 tons, of the seed. The 
amounts of A.12 and U.4 are about 15 tons and 6 tons respectivdy, 
these two strains havii^ been selected one season lata than Z.l. 

All three of the above strains have done well wherever they have 
been grown. Their most marked feature is jassid-resistance, and it 
is in places where jassid has been bad that they have shown up most 
decidedly better than the local varieties. The table given below shows 
the results of tests, carried out in three separate areas, for comparing 
these strams with the chief locaUy-grown variety of each area. 


Locality, 

Local Variety. 

Yielda of Improved Strains. 

Name, 

Yield. 

U.4c. 

.4.12. 

Z.l. 

BarbertozL 

Bancroft 

335 

830 

674 

687 

Swaznand 

Uganda 

544 

1,055 

727 

635 

Koith Zululond 

Zmnland Hybrid 

431 

780 

601 

505 


N.B.—indd IS given in pounds per acre (d seed-oottan. 


U.4 was outstandingly the b%t in all three places and showed an 
immense improvoment on the local varieties. A.12 and Z.1 showed 
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a greater inorease over the local variety at Barberton, where jassid 
was more serious, than they did in the other two localities, where 
jassid did not happen to be a big &botor. Goieral returns from 
mnltiplioation plots more than bear out the above r^ults, and in 
many oases the strains have ^ven fair yields when nei^bonrii^ 
fields of an ordmary variety have been almost a complete failure.* 
The plots of 17.4 have been very strikingly good, even apart from its 
jasfdd-resiBtance, in all plac^ wh^ it has been grown, and it has 
shown up particularly well where conditions have been poor. Very 
urgent and insistent applications for seed have flowed in from all 
directions. 

In addition to the increased yield there is also a s%ht improve¬ 
ment in the cotton produced by these strains. On the official grading 
they have given full to inches in the past season, as compared 
with good inches to full inches for the general run of the ordinary 
varieties. 

A few further points in connection with U.4 should be mentioned. 
At present it is by no means a pure uniform stnun, but, in spite of 
such irregularity as exists, it stands out as a very free-fmitii^ and 
thoroughly efficient type. It comes into bearing quickly and pro¬ 
duces a good crop of bolls in a short rime, thus taki^ every advantage 
of the good spots in a patchy season and being able to recover 
rapidly from a bad boUwcnrm attack. It produces large numbers 
of rather small bolls, and this appears to give it an advantage over 
large-boDed types when the bollworm is severe. The fact of its 
being somewhat irregular allows of further improvement being 
made by selection, and it should be possible, in the course of a few 
years, to obtain from it a thoroughly satisfactory pure strain giving 
heavy yields of high quality lint. 

Futueb Wobk of thb Station. 

With the expansion of the Station the facilities for all lines of 
work will be greatly improved. An increased area of land, roughly 
200acres, will be under cultivation, nearly all of it being good uniform 
land suitable for accurate erperiments. A permanent laboratory is 
being built and will be provided with all the necessary equipment. 
With these facilities and an increased staff it will be possible to widen 
the scope of the work very consideraldy. 

*■ This s6yte of diffeteaoe is shown in the photc^capfas of plots of Bancrc^ 
and TT.4, grown near together, under the same conditicms, in the 1926-27 season, 
that ore given in “ Beports zeoeived from Esperiment Statdons, 1926-27,” and 
in Sir James Coiiie’s report on hfa visit to South Africa in 1927. 
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Needless to say the plant-breeding -will be continued with no 
diminution of effort, and the more detailed and exact work that is 
now becoming necessary will be greatly facilitated by the improved 
conditions. With the larger area of land it will also be possible to 
carry out the early multiplication of new strains much more efficiently 
and under closer observation. 

The new lines of work to be taken up will be concerned mainly 
with general farming practices, including a study of rotation crops, 
and the more practical side of the control of insect pests. The area 
is very young agriculturally and little is known of the crops that are 
likely to be successful in the long run. At present cotton is the 
main extensive crop in common cultivation, with the exception of 
maize, the ubiquitous mecMe of South Africa, which, however, is not 
altogether at home in the Low Yeld. There is a tendency to plant 
cotton continuously on the same land, since too little is known of 
other crops that might be rotated with it to make them a safe enough 
proposition to be planted on a lai^e scale. From many points of 
view this continuous cultivation of cotton is most undesirable, and 
it obviously cannot go on indefinitely. There is little doubt that if 
arable farming is to expand in the Low Yeld, or even to hold its own, 
some sound system of mixed farming will have to be adopted. Cotton 
is the best crop for large-scale cultivation that they have at present, 
and win probably remain the most important money crop, but other 
crops are badly needed and will have to be found before the position 
can be considered in any way satisfactory. It is therefore proposed 
to carry out experiments with a number of possible rotation erops. 
Collections of diSmrent varieties of these erops, where more than 
one variety exists, will be planted for comparison in order to make 
sure of getting the best material for trial. Different methods of 
treatment— e.g., time and manner of pkntiag, harvesting, etc.— 
will be tried and the effects of different types of season will be noted. 
The general idea will be to see which crops are best suited for rotation 
with cotton in the conditions prevailing, and to work out some 
regular system imder which they can be grown to the best advantage. 

During the course of this work information and experience will 
be gained of different methods of cultivation, soil-treatment, etc., 
that should be of value in helping to improve the general standard 
of farming. One of the biggest problems the farmer has to face in 
this area is drought, which may occur at any time during the season. 
The first obvious method of meeting this is to grow dronght-re si s t i i ig 
crops, and this is recognized fay the farmer, espeoia% when he sees 
his cotton come smiling through a dry spell that ruins his mealies. 
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There is little doubt, however, that the adoption of better cultural 
methods is badly needed and would go a long way towards mitigating 
the evils of drought. 

Work on insect pests will be mainly concerned with the boUworms, 
with possibly some attention paid to stainras. The Division of 
Entomology is engaged in studying the life-histories of these insects, 
and it is not proposed to undertake fundamental work of that de¬ 
scription. Very little is known, however, of boUworms from the 
agricultural aqiect, how they are affected by different farming opera¬ 
tions and practices, by the types of rotation crops cultivated, and 
similar considerations of a practical nature. Information on these 
points may be of very considerable importance in devising means of 
control, and it is particularly iu such directions that inv^tigations 
wiU be made. At the same time any promising methods for the 
direct control of boUworm wiU be given a trial on the Station. 

The whole question of the value of trap crops requires looking 
into. Ih other parts of the world a system of growing maize near 
cotton is recommended for keeping American BoUworm from the 
cotton. From casual observations this method does not appear to 
be effective here, but it has to be tested properly. On the other 
hand, a method of trappii^ the early brood of the Bed, or Sudan, 
BoUworm, by growing ratoon cotton and cutting it back as soon as 
it becomes infested, has given indications of beii^ useful. Here again 
the method requires to be carefuUy investigated. 

The effect of winter ploughing on the boUworm pupse hibernating 
in the soil at the end of the season is an important point on which it 
may be possible to obtain some information. This operation is not 
always easy, though it is generaUy a good practice from a purely 
agricultural point of view. If it is found to reduce the numbers of 
boUworm moths appearing in the next season it wiU be worth while 
making greater efforts to adopt winter ploughing as a regular practice. 
It is quite impossible to form an opinion on such points without some 
information obtained from actual results. 

The above are merely iUustrations of the type of work intended. 
It is realized that experiments of this nature on boUworm control 
wiU be a difficult matter, but it is hoped that useful information wiU 
be coUeoted graduaUy. The subject is of such importance, and so 
litGe is at present known, that almost any information wiU be 
valuable. 


Beceivei August, 1828. 
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IRRIGATION AND CROP PRODUCTION 

BT 

M. A. SABET, BifloiUl Agb. (Giza), 

JUmishrjf of AgrieuUure, Egyji, 

With reference to an article under the above title* in which the 
author stresses the importance of a summer fallow on the Tield of 
cotton in Hgypt, I have had occasion to go over the data on the 
subject in the Ministry’s files, and desire to point out that an error 
in calculation h{» ciept into the author’s results which seems to 
vitiate his eonduKons. He states that m one series of ezpmiments 
the average yield of cotton after a short fiillow was 3-40 kantais 
per feddan, while after a long fallow it was 4'89. The data in the 
file of the experimait are as follows: 


E^^penment. 

Area (A Number] 

Pht: ofB^'Type. 

1 titions, I 

Yield per 
Tqpe 1st 
and 2nd 
Pickings. 

YiM 

per Bemarks, 

Feddan ., 

Soil Sterilization, 
No. 1 .. 

Square ! | 

Melres, < ’ 

r 500 , 6 1 A 

600 ‘ 6 ’ B 

600 ‘ 6 C 

.500 6 j B 

BotUs. 

767 

788 

803 

789 

1 

Kantars. 

One feddan= 
3*40 \ 4,200 square 
4*89 1 metres. 

3-56 ( One kaQtar= 
3-50 j 315 rotles 

1 (seed cotton). 


A simple arithmetical calculation will show that the yield after a 
long fallow (Type B) is not 4*39, but 3^ kantars per feddan. 

The figure 788 is tuA an error, because the individual plot yields 
composing it are recorded in the file as : 


Yidd. 


Plot Number. 

Area of Plot. 

1st Picking. 

2nd Picking. 

Total 1st and 
2nd Pickings. 



Square Metres. 


Btdles. 


BL .. 


500 

'89 

5-6 

94-5 

B2. .. 


500 

115 

6-0 

121-0 

B3. .. 


500 

130 

9-25 

139-25 

B4. 


500 

140 

8-6 

148-5 

B6. .. 


500 

134 , 

, 8-6 

142-6 

B6. .. 


500 

137 1 

I 5-75 

142*75 

Total 

• • 

3y000 { 

1 1 

1 43-50 

788^ 


* £7 B. MttEenzie Taylor, BJSo., in Thb Bheibb Ckmroir Qbowihq Bbvihw 
V oL V., No. 2, April, 1928. 
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Owing to the importance of the matter in Egypt, it seems desirable 
that this fundamental «rror should be corrected, more espedfdly so 
in view of Idte fact that the results of subsequent experiments on the 
subject in this country wiU he published in i^e near future. 

t 

Note by Db. E. MoEenzib Taylob. 

I regret that there should have been an error in my article. The 
whole of the field experiments in cozmection with the investigations 
of the summer fallow have been carried out by the Agronomic 
Section of the Ministry of Agriculture. The Senior Agronomist at 
that time forwarded to me the results of the experiments, and these 
were published as received in the Cotton Besearch Board Annual 
Eeport for 1923, pp. 114-116. The results of two further experiments 
appeared to confirm those which I quoted. The yields in these two 
further experiments were as follows: 

Kantars per Feddan. 

JSxperimeiiU IL Essperimeni HI. 


Cotton after long fallow . 5*51 4*68 

Cotton after short fallow . 4*52 3*85 


Since returning to Ez^land further results of experiments IL 
and in. have been forwarded to me. They are as follows: 

1925 Bssults. 

Kantars per Feddan, 
Experiment IL Experiment III. 


Cotton after long fallow . 4*75 4-33 

Cotton after short fallow . 3*95 3*50 


Beceived July 23, 1928. 
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THE PURSUIT OF VENGEANCE 

BT 

W. GILHE8PT 

Of a truth, znj son, that sage of Persia spoke trisdiy 'when he said: 
“ The pursuit of vengeance is an exploit for the fool.” 

That this saying is worthy of meditation I will show to thee by 
the story of Ghulam Khan, the son of Hasmllah of the dumdio 
tribe. 

Of Balooohistan were they, a worthy sire and a worthy son. 
NasruUah owned rich lands on a southern slope, so sheltered from 
the bitter 'winds that sweep down from Afghanistan, that his fruit 
was of the best and among the first to ripmi. 

Also, because he toiled -with wisdom, the level land hdow his 
orchards gave unto him rich yield of cotton. With great love he 
cared for the soil which AUsdi had given unto him, so that he won 
the approval of the Merdful and bis possessions increased. 

Then was the rule of the British extended, bringing 'with it both 
blessing and sorrow for our land. On their great horses came they, 
and dealt firmly -with the raiders, who knew no law except the law 
of the sword, who swooped do'wn from their stron^olds to rob 
travelers. 

Thus were the cultivators poor, for traders from the rich plains 
of Ihd feared to come and buy our produce, or bring us the things 
we lacked until the strong hand of the British seized those robbers 
and thrust them into the great jails. Moreover, the British made 
good roads and built bridges, so that merchandise mi^t be carried 
swiftly by mules and camels. 

Then came the bunnias from Hindustan, from Sind, from the 
Punjab, and from Bhawalpoor. Traders are they to the very marrow 
of their bones, men who make hard bargains and reap great wealth 
thereby. No longer did the ripe grapes drop from the purple dusters, 
or were mdons tbro'wn to the cattle, the bunnias brought doth and 
implmnents and sudi things as we needed, carrying away rice and 
fruit and such cotton as was then gro'wn. 

Now these bunmias are of a caste of Hindus, and by no means like 
unto the men of Balooohistan, bdng abacs to the true faith. 
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Cowardly are they and afrsdd to fight with the sword, bat having 
nimble wits and much learning, gained in the schools provided by the 
Biityb. 

Among these hunnias are many learned and ri^teoas men, who 
deal npri^tly and give freely to the poor. Bat the traders who came 
to Baloocbistan were rogaes and asorers, having great oovetoosness 
in thdr hearts; liars and the sons of liars, thieves who feared to 
rob with iheir hands, bat cheated with false tongaes, holding together 
in a bond of evil, so that the growers were at their mdccy. 

Soon they had all the trade and redaced the prices they gave. 
If one beat them for thdr wickedness they ran swiftly to the coorts 
of the British, who ponished those who ^d chastised those greedy 
ones. Moreover, they woold bay no more from those who had 
beaten them, nor from those who woold not accept their price. Thas 
were the toilers at their mercy. 

To those who sold them their prodace they lent money freely, 
taking a mortgage on the unsown crop and charging one anna in 
each rupee for each month. This the foolish growers promised, 
bdng men without learning, and not knowing that he who would 
borrow one hundred rupees must needs pay more them a hundred 
and dghty when the thirteen months of the year were ended. If one 
said to them: “ My crops failed by reason of the locusts,” or “ My 
oott<m perished for that there was no rain,” those evil ones would 
smile cunnin^y, and sweetly say, “ What u that between thee and 
me? Let the debt stand till good fortune be thine, and may thy 
cotton yield so freely that thy fields shall be like unto the peaks of 
the Himalayas in snow time.” 

Thus would the debt grow heavier each year, aye, so heavy that 
he who borrowed became the slave of him who lent. Then must 
he needs sell to the wily usurer at such prices as were offered, for none 
other would buy from him. Being aU sons of Shaitan, these evil 
ones were brothers ha heart and purpose. 

In one matter they brought prosperity to the fanners, even though 
they robbed greatly. 

“ Grow ye much cotton,” they said, “ and great shall be your 
reward. Let the level fields prodace more cotton and yet more, for 
now the price is high and will be yet higher.” These were true words, 
even though they came from the lips of liars. 

So these men grew more cotton. Chief of these was NasruUah, 
who loved the soil he tilled as other maa love swift horses or beautiful 
women. Therefore, knowing naught of those usurers’ wickedness, he 
borrowed money from one Moti Lai and employed more labourers. 
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He built a dam, so that he could hold much water with which to grow 
cotton on the rich, levd land at the foot of the ThIIa where his peaches 
grew. 

When the usurer came to him for the money he lent, Nasrnllah 
could not pay, nor did Moti Lai press the matte., taking courteous 
leave with a smile on his lips and great cunning in his heart. 

As the wild beast is cau^t in the net of the hunter, so was 
NasmUah caught by the usurer’s wiles, caught and endaved, driven 
to his grinding toil the pack bullock is driven by the goad. Nay, 
the bullock hath rest and peace when his lyxant wearies. NasmUah 
had ndither rest nor peace. 

He struggled on, tending his cotton by day, resting as he mi^t 
whUe he guided the water along the channels to feed the crop at night. 
Ceaseless toil brought him low, fever ate into his bones; suUen shame 
that his neck should be under the yoke of an unbehever broke his 
spirit, so that he died under the burden which kismet had laid upon 
him. 

Ghulam Khan came into his inhentance. My son, it was an 
inheritance of debt and poverty, of sorrow and slavery. Yet was he 
young, and in youth the heart is filled with hope. His was the cotton 
that fetched the highest price at the great mills, for his land was rich 
and well watered, b^g at the foot of the hills where they run down 
almost into the land of Sind. 

Ere he had reached middle age he had paid back much money, 
yet was the debt heavy and grievous. Less had he than the men 
who toiled for him, yet, because he had greatly loved his father and 
hdd bis heritage as predous, he toiled and sought not pleasure. 

Then an evil naseeb —^fate—^foUowed him. Lr the year when the 
locusts swept the land from Ghotian even unto Sharan, Ghulam Khan 
had sown much green forage for his milch kine and plough buUocks; 
when the scourge had passed there was not a green blade left nor a 
leaf on his fruit trees. He could not plou^, for he had nau^t 
whereon to feed his beasts. All he could do was to turn them loose 
among the ravines, trusting to Allah to guide them to where some 
withered tufts mi^t pr^erve them. 

Then followed the drou^t, the youi^ canes needed wata; there 
was no water, so that they withered and died. Then Moti Lai knew 
that the cultivator was hdpless in his hands and demanded his 
money. 

Ghulam pleaded for time to payi as wdl mi^t the lamb plead 
with the wolf whose femgs are bared for the throat grip. Still he 
begged for dday, even laying his turban at the feet of that pitilesi 
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one—unbeliever. Aye, because he had promised his dying father 
to redeem the mortgage and held a promise saored, he humbled 
himself before that infidel dog of the plains. 'When the money¬ 
lender spoke soomfnlly Ghulam Khan turned on him in his math. 

Surely he would have slain him, but the usurer grovelled at his 
feet, promising to remit half the debt and to wait for the remainder 
until the cultivator should call him to receive it. Then he went 
swiftly to the court with false oaths on his lips, daimiog more money 
than the holding was worth. 

That poor cultivator spoke truthfully, admitting all the debts 
which were true, for he was a faithful follows: of the Prophet and 
scorned falsehood. But Moti Lai broi^ht false books and lying 
witnesses, so that the judge believed him, giving Ghulam Khan’s 
heritage to that accursed rice-eater of the plains. 

His fields and orchards were taken from Ghulam Khan to pay his 
debts, for such was the law at that time. Now he toiled for others 
that he might have bread to eat. Often he looked witii hungry ^es 
on the house his father had built, the trees he had planted, and the 
land he had tilled deeply to grow cotton. Bitterest of all was his 
unfulfilled promise to his dying father. 

There be those whose spirit breaks when their noseeb is bittw, 
saying: “ 'Why should I stn^le against kismet ?” Ghulam Khan 
tmled on because to bitn toil was sweet, and for that his faith in the 
Gompasdonate was strong. 

He went away beyond the hills to the north-west, that he might 
not see the hunnia’s hirelings in the orchards and fields in which he 
had played, and where he had carried food and water to his father, 
toiling in the noontide heat. StiU, though his lot was hard, he knew 
the peace which Alla h giveth unto those who bow to His will. 

Amoi^ strangers he toiled in hope. Spring came with the clean 
wind that oiily the mountain folks know. Spring in the orchards 
of Balooehistan! The BingiTig of the birds and the music of the rills 1 
When the vines are robed in green and the peach trees don their 
garments of pink 1 Surely Paradise will have no fidrer view for the 
eyes of the faithful. 

He longed for a sig^t of that which had once been his, and feared 
to go. Summer came and went, but still he stayed. Then came 
winter, and with it a mighty longing to look on that which had been 
his heritage. Better for Ghulam Khan that he had put the tempta¬ 
tion aside. 

He went. On the heists the cold winds sent the beasts to 
shelter, but down at the edge of the plain the soil was warm, and Moti 
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Lai’s servants gathered in the pure ^hite cotton bolls. Then did the 
chill of despair grip the Baloochi’s heart, and he gazed on the rich land 
that should still have been his. 

Rage followed despair, and he swore bitterly as he looked upon 
the cotton fields dad in white, like a bride in her wedding array. 
Piled high with bales of cotton, a bullock cart ptuised him, another, 
and yet another. 

“ Mine!” he raved, as another cart drew near. “ Mine!—^aU mine 1 
The trees that my father planted, the dam I hdped him to build 
while we panted with thirst. Mine—^the land he tended as a mother 
tendeth her firstborn. The cotton that shdl be sent afu to clothe 
the children of other lands, while 1 have none to call me ‘ Father ’ or 
to keep my name alive.” The creaking of the bullock carts mocked 
him. The wind blew a wisp of cotton into bis face from yet another 
laden cart. “Mine! And wrested from me by that dog of an 
infidd! Mine, yet 1 toil for others while that spawn of hdl doth 
mock my grief! Shall I go hence when I can toil no longer, and 
roast in Jehannum for a broken promise to the father who loved 
me ? Mine! Miae! Mine! If I may not have them, that per¬ 
jured unbeliever shall not ride past my grave on a proud horse bom 
Arabistan!” 

My son, in that hour the flame of Ghnlam Ehan’s anger consumed 
his reason and destroyed his faith. In that hour he forgot Allah, nor 
left his cause in His hands. Therefore was he forgotten of Gie Just 
and MerciEul. 

He resolved to slay the usurer, but first he crossed the orchard 
that he mi^ht pray at his father’s grave. As he passed the house 
whore his father and he had been bom, one LuMf UUah, a peijured 
Mahomedan who had taken service with the usurer, sternly bade him 
begone. 

Better for him that he had remained dlent, for reason and com¬ 
passion no longer dwelt in Ghulum Ehan’s heart. He turned towards 
Lutif UUah, and the words of chiding died on that traitor’s lips as 
he looked on the doom he might not flee. 

He laughed, that madman, as his sinewy hands closed on the 
other’s throat, and he laughed agam as ihe Ufe departed. Again he 
laughed as he flung the unclean thing that had once been a man into 
a mountain torrent, and they that had known Lutif UUah saw hhn 
no more for ever. 

With the death of that false-hearted one the madness left Ghulam 
Khan, and only a cold, deadly purpose remained. He bowed bis 
forehead in the dust near his father’s grave, making there his vow 
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that he would seek revenge; then, forgetting his weariness, forgetting 
all except vengeance, he set out to slay his foe. 

In Qnetta he was told that Moti Lai dwelt in Meeraganj, a city of 
the lowlands, and thith® he went in the swift train. There he learnt 
that the uSTirer had gone to some distant town, for it was the time 
of the cotton harvest, and many growera were in the toils of the 
usurer, even as Ghnlam Khan had been. 

So the Baloochi worked for a rich Mahomedan of that city, having 
charge of the coolies who loaded bales of cotton in the boats. This 
he did because he needed money, also because the police in British 
India look steinly upon strangers who come loitering there, lest they 
be thieves. 

When Moti Lai returned he walked by the river and saw the man 
he had defrauded; then did fear clutch his heart and look forth from 
bis eyes. He had returned to Baloochistan, and there he had learned 
that Luiif Ullah had gone, and all believed that Ghulam Khan bad 
slain him. Also he knew that the Baloochi had sought him in 
Quetta, and his evil heart had bade him beware. 

Ghnlam Khan rejoiced when he saw the fear that scorched his 
enemy’s craven souL For many toilsome days and lonely ni^ts 
he had ^oated over the joy that would be his when, with one swift, 
upward stroke of the knife, he would pay the debt he owed. Now, 
when he saw the brnnia haunted by dread and knew that his heart 
l»d turned to water, he resolved to let him live awhile. 

“ Aye,” he muttered, “ I will let him live and suffer ere I slay 
him, lettu^ fear eat into his shrunken soul, so that he shall die a 
thousand deaths ere my knife reacheth his black heart. If I slay 
him now the police may learn of the wrong he hath done me and 
suspect me. I will wait until I have money, in order that I can 
escape.” So he toiled with a lighter heart, ever seeking opportunity 
for revenge, ever finding it in letting his enemy live and suffer. 

Hearken now, my son, and learn how he who giveth his heart to 
dreams of vengeance filleth his own cup with sorrow. In his mad desire 
to torture his enemy, Ghulam Khan had forgotten Moti Lai’s cunning. 
Also he had forgotten, or knew not, the wickedness of those down- 
country jackals, who twist righteous laws to their own evil purpose. 

Moti Lai’s servants hid jewellery in Ghulam Khan’s house while 
he worked, then he made a report to the police that he had been 
robbed, also bringing forward false witnesses to prove that Ghulam 
Khanhad been seen leavinghis house in the dark hours. The jewellery 
was found hidden in the thatch, evil men swore falsely against the 
Baloochi, and he was sent to the big jail. 
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There he lay mth evildoers, unbelievers, and vile ontcasts. 
He that had climbed the free, clean monntsdns of Baloochistan novr 
vrore fetters, and took orders from the hunmas he hated more than 
the snakes of the jungle. He left the jail vvith the rage of madness 
in his heart and in his feet, ronning svnftly to find Moti Ld. But 
the moneylender had left Meeraganj, knovsing that now bis foe would 
surely slay him. To this city and that he fled, leaving it in terror 
when he knew that Ghulam Ehan followed. Worn and weak with 
the rage that fired his soul, the Babochi trailed his enemy. Often 
he traveled on foot, often he traveled in the train without a ticket, 
for the plague had come to Meeraganj and the people fled from the 
stricken dty in thousands. 

Zn the midst of death, aye, even as death held out its hand to 
clutch him, he dealt death. In the surging crowd that crushed 
through the banders, trampling the weak^ in their mad struggle for 
safety, the two straggled for a place in the train. Packed like 
dates m a basket they fotght their way into a carriage. Ghulam 
Khan saw the man who had ruined him, and, gibbeziag in his fury, 
his mighty hands closed on the other’s throat. Still the crowd, 
overwhelmmg the police of the railway, fought their way into the 
carriage and tore the two apart in their mad rush—^the mad Baloochi 
and the lifeless victim of his insane hatred. 

Outside Pharranoor the train was stopped, and British police 
vnth British soldiers took command. They locked the people in the 
train till the doctors had gone through each carriage, sending those 
whom the plague had seized to the hospital, and those who had died 
to the burning ghat. live of those went swiftly, and they who 
carried them went swiftly, grim fear running by their side. Of the 
manner of their death none enquired, for each train carried the dying, 
and those whom the plague slew, even as they fled. 

And while Ghulam Khan lay in the hospital, others died around 
him—^not he. For hate was stror^er than death and would not let 
him die. Hate gave him the desire to live, and hate gave him the 
strength. 

Bate sustaineth him. Of the past he knoweth naugjht. Si^t 
and memory have left him, sleep cometh to him for a brief hour, 
then hate cometh and sendeth him out on his grim errand. From 
street to street he goeth, ever seeking him whom he slew, ever groping 
in a darkness into which the light of reason may never enter. 

Verily, my son, he who pursueth vengeance is forgotten of 
Allah. 
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COMPARATIVE COTTON PRICES 

B7 

JOHN A. TODD, KA., B.L. 

Wb continne in this issue the usual annual leoord of cotton prices. 

As 'will he seen from Table I., cotton prices during the season have 
risen substantially, although there has been practioallj no change in 
the levd of general prices. This 'was largely due to the reduction of 
the American crop from nearly 18 million bales in 1926 to imder 
13 millions in 1927. Table IZ. shows the fluctuations of American 
and Egyptian spot prices during the past season, 'with the two previous 
seasons for comparison. The season began with a sharp rise of 
American, the result of the early Bureau reports which indicated 
a production well below that of the preceding season, and the advance 
continued until on September 9th spot cotton in Liverpool touched 
12*67d., the highest point of the season. Then came the inevitable 
reaction due to the market’s expectation of considerable restriction of 
consumption, especially in the U.S.A., and the decline persisted, in 
spite of the steadiness of the subsequent Bureau reports, until the end 
of Febtuioy, 1928, although prices did not drop to the low level of 
August 8tii (9-17d.). They recovered, however, when the half-yearly 
statistics of the International Cotton Federation showed no material 
reduction in the rate of world consumption of American cotton, and 
although substantial restriction did take place later in the season, 
espedally in the United States, it had very little effect on prices, as 
the market was by this time influenced mainly by the prospects for 
the coming crop. 

The market at first anticipated a larger acreage for 1928, but the 
fall of prices during the first half of the season gave rise to fears that 
the 1928 crop would not greatly exceed that of 1927, and prices took 
an upward turn. 'When the actual acreage figure appeared on 
July 9th, however, it was considerably higher than had been expected, 
and prices again sagged, especially as the earlier crop reports were 
favourable. The fall continued into the new season 'with a short-lived 
recovery follovring the publication of the Bureau report of August 8th 
which, although indicating a production of 14,291,000, or about 
1^ million bales in excess of the 1927 crop, was yet much lower than 
the market expectation of 14,750,000 to 15,000,000 bales. 

As regards Egyptian prices, the level was much higher during 
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1927-28, as a result of the smaller Egyptian crop. The rise did not 
go BO far, however, as in the ease of American, and this is shown by 
the lower trend of the premiums. The prices of other varieties (as 
given in Table III.) also ruled higher during the season, the trend as 
usual following very closely that of American. 


TABLE L—mSTOBY OB' COTTON PRICES, 1899-1928. 
Sxasok’s Avmioxs. 



Liverpool Prices (Pence per Lb.). 


Arneri- 


Index 








can 


Numr 

Season. 







Price 

Year. 

hers of 


Sea 

Island. 

Brazil. 

Ameri- 

can. 

Indian 

Egyp- 

tian. 


of Up¬ 
land. 


General 

Prices. 



Pemam 

Fair 

Middling 

No 1 
Pine 
Oomra 

P Q F 
Blown. 

Dols pel 
Eantar 

Gents 
per Lb 



1899-1900 

16-7 

6-06 

4-87 

4-40 

6-81 

12-28 


1 ijcil 

100-0 

190( M )1 

164 

5*60 

6-16 

4*37 

6-87 

13-80 


1 *inl 

96-7 

1901-02 

19-3 

4-87 

4-78 

4-19 

6-31 

10-42 

8-10 

?JiyJ 

96-4 

1902-03 

*26-00 

6*57 

6-44 

4-47 

8-44 

13-63 



96-9 

1903-04 

28-40 

6-16 

694 

6-66 

8-56 

16-65 

12-16 

1904 

98-2 

1904^5 

27-12 

5-26 

4-93 

4-62 

7-37 

13-97 

8-66 

1 

97-6 

1905-06 

26*38 

6-23 

5-94 

6-00 

9-26 

15-99 



100-8 

1906-07 

36-70 

6-97 

6-38 

4-87 

10-37 

19-16 



106-0 

1907-08 

35-59 

6*79 

6-19 

6*03 

8-81 

18-21 

11-46 


103-0 

1908-09 

23-39 

5-84 

5-50 

4-94 

8-44 

16-46 

9-24 


104-1 

1009-10 

32-85 

8-34 

7-86 

6-31 

13-12 

23-30 

14-29 

1910 

108-8 

1910-11 

36-62 

8-27 

7-84 

7-03 

10-76 

20-66 

14-69 

1911 

109-4 

1911-12 

23-73 


6-09 

5-63 

9*66 

17-26 

9-69 

1912 

114-9 

1912-13 

26-00 

7-11 

6-76 

6-16 

9-79 

18-28 

■^1 

1913 

116-5 

1913-14 

23*47 

7-47 

7-27 

5-88 

9-45 

19-02 

13-49 

1914 

117-2 

1914-16 

22-00 

6-71 

5-22 

4-46 

7-34 

12-01 

7-94 

1915 

143-9 

1915-16 

27-00 

8-22 

7-51 

6-09 

10-42 

19-28 

11-99 

1916 

186-5 

191^-17 

60-00 

13-03 

12-33 

10-32 

21-66 

37-81 

18-41 

1917 

243-0 

1917-18 

80-00 

24-13 

21-68 

18-78 

1-30-97 

38-62 

28-86 

1918 

267-4 

1918-19 

66-00 

23-96 

19*73 

18-13 

27*85 

37-20 

30-36 

1919 

296-6 

1919-20 


30 00 

26-31 

19-23 

60-34 

87-81 

38-21 

■MU 

366-7 

1920-21 


13-24 

11-89 

9-20 

30-24 

34-50 

16-08 

1921 

229-7 

1921-22 

— 


11-37 

9-60 1 

19*75 

34-28 

17-78 

19^ 

186-0 

1922-23 


1 14-62 

14-92 

11-14 1 

17-29 

30-71 

KiSlil 

1923 

185-3 

1923-24 



17-66 

13-35 

21-65 

39-79 

31-67 

1924 

193-6 

1924 r -25 


14-67 

13-76 

11-96 

29-82 

39-49 

24-27 

1925 

186-4 

1925-26 

... 

msSm 

10-77 

8-97 


msm 

19-88 

1926 

172-6 

1926-27 


832 

8-16 

7-18 1 

15-39 

21-49 

12-96 

1927 

164-7 

1927-28 

—- 

11-36 

11-17 

9-21 

19-39 

429-69 

19-72 

1928 

§166-1 


* South Caxolioa. t SakdL 

X Nine months’ average. These figures are E. G. E. Brown till 1914, since then 
composite figores emhraemg G. E. Sakd, G. E« Aahmu ni , and G. E. Brown. 

§ Seven months’ average. 
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TA-RT.TB n.—SPOT PRIGEB OP AMERICAN AND EGYPTIAN COTTON 
IN LIVERPOOL. ALEXANDRIA, AND NEW ORLEANS ON THE 
LAST PRIDAY OP EACH MONTH. 




Idverpodl. 


New 

Alexandria 
F. G. F. 
8ahd. 


Month. 


American 

Middling. 

Egyptian 
F. 0. F. 
SaM. 

Premium 
per Cent. 

Orleans 

American 

Middling. 

Premium 
per Gent. 

1^6-26. 

August 


Pence 
per Lb. 

12-60 

Pence 
pel Lb. 

28-65 

128 

Gents 
pei Lb. 

22-26 

Dollars 
per Sautar. 

62-00 

134 

Soj^xuber 


12-91 

28-00 

117 

22-92 

47-75 

108 

October 


10-35 

22-75 

120 

19-07 

39-37 

107 

Kovember 


10-74 

19-75 

88 

20-05 

35-62 

77 

Beceznber 


10-27 

17-65 

72 

20-00 

32-87 

64 

Jcuiuaxy 


10-63 

18-25 

72 

20-07 

34-60 

72 

February 


10-33 

17-30 

68 

18-95 

33-00 

74 

March 


10-16 

16-60 

53 

18-05 

30-50 

69 

April.. 

.. 


9-94 

16-25 

64 

17-90 

31-26 

75 


10-33 

17-10 

65 

18-00 

31-25 

74 

June .. 


9-66 

16-35 

71 

17-55 

30-00 

71 

Jtily .. 


10 02 

16-40 

64 

18-69 

29-87 

60 

1926-27. 








August 


10-17 

16-36 

61 

18*49 

30-00 

62 

September 


8-43 

17-26 

105 

14-48 

33-60 

132 

October 


6-85 

14-65 

114 

12-27 

25-76 

110 

NoYember 


6-92 

14-65 

112 

12-61 

26-37 

109 

December 


6-89 

14-10 

105 

12-75 

25-62 

101 

JaauBiy 


7-26 

13-65 

88 

13-20 

26-25 

92 

February 


7-77 

13-85 

78 

14-06 

26-00 

85 

March 


7-82 

1335 

71 

14-20 

26-00 

83 

April.. 
May 


8-36 

14-60 

75 

14-95 

28-50 

91 


8-94 

16-76 

88 

16-06 

32-37 

102 

June .. 


9-08 

16-95 

87 

16-49 

32-76 

99 

July .. 


10-06 

19-60 

95 

18-33 

37-87 

106 

1927-28. 








August 


11-13 

19-45 

75 

2130 

38*62 

82 

September 


11-57 

18-75 

62 1 

21-56 

37 00 

72 

October 


11-66 

18-80 

61 

20-31 

37-00 

82 

November 


11-14 

18-35 

65 

19-61 

35-25 

81 

December 


11-06 

17-75 

61 

19 92 

34-25 

72 

January 


10-32 

17-25 

67 

17-91 

33-25 

86 

February 


1 1040 

18-25 

75 

18-61 

34-50 

86 

Mmrch 


10-86 

20-15 

85 

19-27 

40-25 

108 

• • 


11-61 

21-15 

82 

21-08 

41-37 

96 


11-46 

21-55 

88 

2046 

41-76 

104 

June .. 


1249 

21-30 

71 

22-63 

40-76 

80 

July .. 


11-73 

19-70 

68 

20-92 

38-87 

80 

1928-29. 








August 


1046 

18-85 

80 

18-58 

— 

— 
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TABLE m.—MONTHLY SPOT PRICES OE VARIOUS KINDS OE 
COTTON IN LIVERPOOL, 1925-28, 

Oir XHB LijST Ebisat ot Each Moste. Ebom xecb limcsFOOi , Ooxras 
Association’s Wbbexy Ccbodiabs. 


{For Am&nean in Liverpool and New Orleans —and Sgy^icm in Liverpod and 
Atexa/ndria—see ToXU II.) 


Seasons, 


ic 

ill 

^ J'S 

i j 

ss ."S' 

it? 

III 

West 

frican 

ddling). 

«rl 

s|®’t 

fell’s 

^ r-t § 




^ a. 

^ea 8 

a. 

li 




05 



1926-26. 

August 



14-40 

20-00 

21-00 

13-16 

12-50 

15-40 

10-85 

86 

S^tember 


18-16 

14-61 

22-00 

20-00 

13-36 

12-61 

15-45 

11-36 

88 

October 


16-20 

12-50 

21-00 

18-75 

11*00 

10*25 

13-16 

945 

91 

November 


16-16 

12-94 

21-00 

17-60 

11-19 

10-44 

13-40 

945 

88 

December 


14-15 

12-52 

21-00 

15-00 

10-77 

10-04 

13-05 

8-80 

85 

January 


13-86 

12-73 

21-00 

16-75 

10*98 

10-28 

13-20 

8*85 

83 

February 



12-33 

19-00 

16-00 

10-58 

9-88 

12*76 

8-40 

81 




11-91 

16-00 

14-00 

10-41 

9-71 

12-35 

8-00 

79 

April 

May.. 



11-59 

16-00 

13-00 

10-09 

9-44 

11-76 

7-80 

79 



12-13 

16-00 

13-00 

10-63 

9-98 

12*20 

8-20 

80 

June 



11-41 

16-00 

12*75 

9-66 

9-31 

11-55 

7-40 

79 

July.. 


11 ^ 

11-92 

14-00 

12-25 

10-17 

9-77 

11-60 

8-10 

81 

1926-27. 

Angnst 


PH 

11-17 

12-60 

11-75 

10-17 

9-87 

11-50 

8-30 

82 



12-26 

9-48 

12-00 

12-26 

8-48 

8-18 

9-90 

7-16 

85 

October 



8-16 

11-50 

10-50 

7-16 

6-80 

8-50 

6-15 

90 

November 



8-22 

10-75 

1025 

7-22 

6-87 

8-70 

6-25 

90 



9-80 

8-20 

9-50 

iiliiiS] 

7-20 

6-80 

8-60 

6-25 

91 

January 



8-51 

9-50 


7-26 

7-01 

8-95 

645 

89 

February 



8-92 

9-60 

10-25 

7-67 

7-42 

9-90 

6-90 

89 

March 


10-45 

8-86 

9-00 

10-60 

7-86 

7*36 

Kl 

1 6-80 

88 

April 


11-60 

9-30 

9-75 

10*76 

8-55 

8-05 

10-96 

745 

89 




9-89 

9-26 

12-00 

9-14 

8-64 

11-65 

7-95 

89 

June 



10-08 

9-60 

12-50 

9-33 

8-83 

11-80 

8-20 

90 

July.. 


|M{J 

11-06 

10-00 

14-25 

10-30 

9-80 

13-30 

9-00 

89 

1927-28 

1 1 










August 


15-46 

12-00 

11-50 

1o*2d 

11-40 

10-90 

14*40 

9-65 

87 

September 



12-42 

12-25 

15-75 

11-67 

11-17 

14*80 

9-85 

85 

October 



1241 

12-00 

15-30 

11-66 

11-16 

14-36 

9-70 

83 

November 


14-56 

11-89 

12-00 

15-25 

11-14 

10-74 

13*90 

9-25 

83 

December 



11-81 

11-76 

14-75 

11-31 

10-91 

13*80 

9-15 

83 

January 


13-35 

11-02 

11-50 

14*76 

10-52 

10-12 

13*00 

8-50 

82 

February 


13-55 

11-35 

11-23 

15-25 

10-60 

10-20 

13*10 

8-60 

83 

March 


14-60 

12-11 

12-25 

1625 

11-21 

10-81 

14-00 

8-80 

81 

April 

May.. 


16-55 

12-76 

12-75 

16-50 

11-86 

1141 

14-80 

9-40 

81 



12-66 

13-00 

16*50 

11-76 

11-36 

14-65 

9-20 

81 

June 


15-30 

13-69 

13-50 

16-60 

12-79 

12-39 

16*70 

10-00 

80 

July.. 



12-73 

12-76 

16-25 

‘ 11-98 

11-58 

14-50 

9-10 

78 

1928-29. 










August 

•• 


11-52 


15*25 



13-05 

1 

8*06 1 77 

1 
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NOTES ON CURRENT UTERATURE 

OOTTON IN INDIA. 

517. The “Review of Agricultural Operations in India, 1926-1927,” shows that 
dming the yeax under report the area under cotton fell to 24,976,000 acres as 
compared with 28,491,000 acres in 1925-26, the estimated yield being 4,973,000 
bales. The average yield per acre was 80 lbs. of ginned cotton, as compared 
with 88 lbs. and 86 lbs. per acre in the two preceding years. The quantity of raw 
cotton exported was 3,188,000 bales of 400 lb. as compared with 4,173,000 bales 
in the previous year, and an average of 3,103,200 bales for the preceding quin* 
quennium. The value of cotton goods exported was Rs. 10.76 lakhs. 

GChe Cotton Transport Act and the Cotton Ginning and Pressing Factories 
Act continue to show beneficial effects on the cottons grown in those States to 
which the Acts apply; and, in view of the fact that several Indian States have 
introduced legislation on similar lines to these Acts, a further improvement in the 
purity and marketing of Indian cottons may be expected. The passing of the 
Bombay Cotton Mar^ts Bill, which provides for representatives of cotton growers 
on Market Committees, has led to the establishment of a cotton market, governed 
by a Market Committee including growers’ representatives, at Sanawad in the 
Holkar State: this market has proved so successful that steps are being taken for 
the establishment of four more in the near future. The Review contains a com* 
prehensive account of the progress made in the production of improved strains of 
ootton, and also of the various lines of research which are being conducted at the 
eiqierimental stations. 

518. East Xstdiaxt Cotton Ceot Forecasts. (Abstr. from Int Cot BuU,, vi., 

1928, p. 746.) The Supplementary Government Report has added for Madras 

Presidenoy 133,000 acres, equal to an anticipated 31,000 bales, and a supple¬ 
mentary report for Bombay Presidency has added 777,000 acres, equal to an 
antidpated crop of 360,000 bales. These are large additions, which surpassed 
trade expectations. This year’s acreage will about 24,722,000, against 
24,822,000 in the previous year. The anticipated crop for the present season has 
been fixed at 6,871,000 bales, against 5,026,000 bales in the previous year, making 
an average yield per acre of 96 lbs. this year. 

519. An EpiiTiCTro! Method of Popularizing Agricultural Improvements 
AMONG Ryots. By N. S. Kulandaswamy. {Agr, JnL of India, vol. xxiii., pt. 3 , 
May, 1928, p. 177.) The article begins by describing the various methods that 
have been tried from time to time, including demonstration plots worked by the 
Co-operative Credit Societies, where the difficulty proved to be that as the societies 
exist for the purpose of lending money, such work was fordgn to their general con¬ 
stitution, and it was difficult to get it properly taken up. Societies under the title 
of Co-operative Agricultural Societies were therefore started, “ the individuals 
running the demonstration area to get advances of requisite seed, manure, and 
wages of coolies from the society. The advances to be returned to the society at 
harvest, together with a moiety of the extra net profit due to the improvement; 
but the loss, if any, is not shared by the society.” This system was found to give 
satisfactoiy results, some of which are shown in tables annexed to the paper. 

520. Madras Dept, of Agbic. Digest 67. March, 1928. Satisfactoiy 
progress is reported in the extension of sowing cotton by means of the drill in 
the TinneveUy Black Cbtton Soil tract. This year over 17,360 acres were sown 
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by this method, which is cheaper than broadcasting. After sowing with the drill, 
the seeds are coTered with the single blade harrow, and intercnltiyation can be 
done with small blade bullock hoes instead of with hand hoes, which must be 
used if the seed is broadcasted and covered with a country plough. By the use 
of a drill the seed can be sown evenly and at a uniform depth, and it can be done 
much more rapidly. 

531. DIGBST OJ THB PPBBATIOyS Qg TSE DbPABTMBNT OJP AGBICTJLTroB,MADBAS, 
in April, 1928. Pem^heres is reported as troublesome on the Coimbatore Station. 
The final yields for rain-fed cotton add up to 2,476 lbs. of kapas on the red and 
1,412 on the black soil (averages of 413 and 235 lbs. kapas per acre). 

523. AaBiauLTtrEA.L ImLBMiBsisrTS Sxjitablb vgr the Use of the Tediae Culti¬ 
vator. By A. P. diff. {Agr. Jrd. of Iniia^ xxiii., 11,1928, p. 96.) The first 
part of this article was abstracted in this Review, vol. v., p. 60. The article is 
concluded, and its main points summarized in the journal quoted above- The 
chief implements recommended as calcuhbted to improve native agriculture in India 
while being, at the same tune, simple and cheap, are the Bihar cultivator, ridge 
plough and ordinary plough. Photographs and descriptions of the implements 
are given. 

533. Statistioal Iefobmatioe Conoereing Cottoe Spieeieg ie Iedia. (JnA 
OoU Bull., vi., 34,1928, p. 786.) The Manchester Cotton Yam Association has 
compiled an instructive pamphlet with the above heading. Prom this interesring 
paper we cull the following items of information. The cost of erection of cotton 
mills has more than doubled since 1914. India is obliged to engage three persons 
in place of one employed in the Lancashire mills. The hours worked per day are 
ten, or sixty per week. Wages have more than doubled sinoe 1910. 

534. Tegbeological Reports oe Staedard Iediae Cottoes. By A. J. Turner. 
Copies have been received from the Indian Central Cotton Committee of reports 
on the cottons named below. The particulars include Agricultural Details, 
Broker’s Report, Pibre Particnlars, Spinning Tests, and Remarks and Conclnsions. 

(1) Umri Bam —samples from four seasons. 

This variety is not a pure strain, but is the nearest approach to pure Bani 
((7. indimm). About 700,000 acres of it are grown annually. Details as to yield 
are not available. The conclusion drawn from the tests is that this cotton is 
suitable for 22s-24s warp. 

(2) Punj(d)-Ammcan 4 P.—Samples &om four seasons. 

A selection from acclimatized Punjah-American, first distributed in 1913. 
The area under cultivation in 1924-26 was about 1 million acres. The ^eld of 
seed cotton is normally about 530 lbs. per acre, but nearly 1,000lbs. per acre have 
been obtained from the B.C.G.A. farm at Khanewal. The cotton is described as 
suitable for 22s warp. 

(3) Punjab-Arnearkan 289 F .—Samples from four seasons, 

A later selection from acclimatized Punjab-American. Grown at the B.C.G.A. 
farm at Khanewal. Area under cultivation in 1926-26 about 6,000 acres. Yid.d 
of seed cotton, about 1,173 lbs. per acre. The counts for wMch this cotton is 
considered suitable difior in each of the samples tested, varying from 30s (1925- 
26 crop) to 40s (1927-28 crop). 

(4) Combalore Co. 1 {Gawbodki 296).—Samples from five seasons. 

A selection from a mixed crop of Cambodia. The samples were grown on the 
Cotton Breeding Station, Coimbatore. About 1,000 acres altogether were culti- 
vatedin 1926-26. Yield of seed cotton per acre 500 lbs. The cotton is described 
as suitable for 30s to 38s warp. 
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(6) Bagari 25.—Samples from five seasons. 

Selection from the local main season Westerns crop. Eirst distiibnted in 
1917-18. Area imder cultivation 1926-27, 157,686 acres. Yield of seed cotton, 
239 lbs. per acre, at the Experimental Station. Suitable for 24s to 28s warp. 

(6) JDharwar I. (Kumpta), —Samples from five seasons. 

A pure line selection from Kumpf a, first grown on a field scale in 1914. In 
1925-26,119,000 acres were under seed of known origin. The total area under 
Bharwar I. is estimated to be 300,000 acres, yielding 60,000 bales. Yidd of seed 
cotton about 300lbs. per acre. Described as being suitable for 34s warp. 

525. TBCBoroLOGioAr. Repoets on Standard Indian Cottons, 1928. By 
A. J. Turner. {Indian Central Cotton Committee, BuU. 16, Tech, Ser, 11,1928.) 
Some of these reports have already been referred to, or abstracted. Compare 
Abstract 190 on p. 175 of this Journal for April last, and Abstract 524 in this 
number. Other cottons referred to are Gadag I. (Dharwar-American), which 
is described as usually suitable for 38s warp, though in 1924-25 it was only 
suitable for 20s, and in 1925-26 for 30s. 

Surat 1027 A.L.E. is suitable for 26b-32s warp; Punjab-American 285 E. for 
28s-34s warp; Mollisoni and Aligarh A. 19 {Bengals)for 6s-8s; CawnporeK. 22 
for 128; Bundelkhand J.N.1 for 12s-14s; Oawnpore-American for 28s-34s; 
Nandyal 14 for 30s-34s; Karunganni G. 7 for 24s-26s. 


COTTON IN THE EMFIEE {EXCLUDING INDIA), 


526. Ehfibb Cotton. By J.A.Todd. {Ti7n£$Tr€Lde8uppleme7tt,liS&y2Q,192S,) 
The author deals first of all with world consumption of cotton and describes how 
the temporary glut of supplies caused by the American crop of 1926 was rapidly 
overtaken, by increased consumption, which has apparently reached a new high 
level (when the cotton is obtainable). He emphasizes the point that the United 
States cannot be relied on to meet such a dmnand every year, and that other 
sources of supply, especially those in the Empire, must be developed. The 
conditions are described in India, the Sudan, and the principal Crown Colonies, 
and the conclusion is drawn that “in every direction Empire cotton is justifying, 
though as yet only on a small scale, its claim to fill up the gaps and to fill in the 
comers of the world’s supply of cotton of all kinds, and is therefore doing just 
what its promoters wanted—helping to smooth out the fiuctuarions of prices by 
adding to the possibilities of substitution of Empire cotton for whatever other 
vanetv hanneziB from timo iio 'fiimA f’o Tia mAaf: r^A'fiAiA'n'f. {ti oii-n-ni-cr ** 


Attention is drawn to the steady increase in the consumption 
growths in Lancashire. 


ox jCiznpxre 


527. Speeches at Lttngheon Given to the Rt. Hon. STAiiTLEY Baldwin, M.P. 
Manchester (B.C.G.A.), 1928. 

528. BBmsH OoTTON Growing. By J. H. Summerscales. Oldham. E. andG. 
Pollard, 1928. A short account of cotton cultivation in the Empire. 

529. ^ QiieenalandBeport on Espenmenial Worlt on Cotton, Callide Cotton Research 
Station. Biloda, 1926-27. The bulk of this report has already appeared in 
Reports from Experiment Stations, 1926-27. The preliminary part of it gives 
climatic and other data. 


5^. TANGAimsA: Cotton, {The Standard, Nairobi, April 21, 1928.) The 
Director of Agriculture states that figures received from the District Agricultural 
Officer, Morogoro, show that nearly 95,000 kgs. of cotton seed have been dis¬ 
tributed in Morogoro among over 10,500 growers this season, as compared with 



NOTES ON OUEEINT LITEEATUEE 


889 


39,000 and 4,000 respectivoly last year. The similar figures for Kilosa are 
70,000 kgs. seed among 7,600 growers in 1928, as compared with 42,300 kgs. 
se^ for nearly 2,900 growers in 1927. 

531. TANOiLimKA: Cotton Advisory Board. A Board has been established to 
advise Government on the following points: 

(a) The leasing of ginnery sites, permission to erect ginneries and the granting 
of sites for pioneer ginneries. 

{h) The leasing of cotton market sites. 

(c) The buying of cotton at centres other than leased cotton markets. 

(d) The conditions for the issuing of ginnery and cotton-buying licenses. 

The Board consists of the Director of Ag^c^ture as Chairman, the Secretary 

for Native Affairs, the Comptroller of Oostoms, two members nominated by the 
Tanganyika Ginneries Association, and one member nominated by the Mwanza 
Chamb^ of Commerce. The first action taken was the temporary engagement of 
two European travelling Inspectors of Cotton Markets. 

532. UoAm>A. The new Agricultural Laboratory at Kampala, costmg about 
£20,000, was opened in June. 

1927- 28 crop. Up to June 30, 118,606 bales had been forwarded from the 
various railway stations and ports. 

1928- 29 crop. Weather conditions are reported to have been good in all 
districts except in Lango, where excessive rains retarded cultivation and planting. 

COTTON IN EGYPT. 

533. The EiXTHAinjTUALEBPOBT OF OTHnOoTTonBESEAnoEBoAsn, Egypt, 1924. 
(Govt. Bress, Cairo. Price P.T. 15.) The report dealing with the work done in 
1924 only reached us in July last. 

In the Beport from the Botanical Section an account is given of the work done 
during the year on the extraction of pure lines, and some notes are included on the 
more interesting families. Graders’ Beports and Spinners’ Beports on selected 
strains and new types are given also. An investigation is reported on the root 
system of the plant and other experiments dealing with diseases. The Chemical 
Sections Beport deals mainly with soil temperatures under fallow and under 
cotton respectivoly and with the results of further investigations on alkali soils. 
The Beport includes the programmes of all sections for the follow ing season. 

534. New and Old Varieties op Cotton in Egypt. By Dr- W. L. Balls. (Abstr. 
from Irtt. Cot. BuU., vL, 24,1928, p. 728.) Dr. Balls points out the great improve¬ 
ment in the organization available for the study and control of cotton-seed supply 
in Egypt, and goes on to say: 1 want to emphasize the point that varietal 
‘ deterioration ’ is so called and is not real. What happens is merely contamina¬ 
tion, even when the original stock of the variety is quite pure. There are two 
strains of cotton at Giza today which are exactly identical with their ancestors 
of 1905-07 ; contamination of these nucleus stocks has been avoided by the applica¬ 
tion of strict precautions, so that not one single seed of some other variety has 
ever been mixed with them, nor has any seed used been exposed to natural 
crossing by foreign pollen. The chances of such contamination by mixture and 
crossing are far larger than is commonly imagined; figures obtained in last year’s 
investigations indicate that in the open field, with aU possible care in ginning and 
handling the seed, something like 300 rogue plants find their way into every acre 
sown (or 1 per cent, of the population); and this infection spreads and also is 
further augmented in each succesrive year. Again, we showed last year that in 
the open field during certain weeks of the season there were two or three seeds per 
thousand which were cross-fertilized by foreign pollen, although the source of 
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that pollen was a hundred metres away. Thus it becomes humanly impossible 
to preserve any variety from contamination when it is growing in the fields. 
The only practical measure is to keep a nucleus stock with laboratoiy precautions, 
and each year to renew the bulk supply by rapid propagation from tbis pure stock. 
The main essentials of such a system have alre^y been working for some years 
upon the practically pure Sakel stock of the State Domains Administration, and 
the Uppers stock of Bushra Bey Hanna. 

“ Means being thus available for determining the value of a variety—^newor 
old—for preserving it indefinitely, for getting it into the open field and for keeping 
it reasonably pure when there, it remains to consider what varieties Egypt should 
grow. In so doing we must remember that agriculture is a business, so that no 
variety can survive unless its cultivation is profitable. The product of Yield by 
Price must be adequate, and (from the small grower’s viewpoint) a high yield is a 
safer proposition than a high price; he is sure to get the yield, but he might not 
get the full market value. 

“ About seven varieties are needed, and more than this number are grown 
already; some of the impure commercial varieties will be replaced by pure stocks 
of similar type. 

“ The Boyal Agricultural Society’s ‘ Maarad ’ cotton has altered the whole 
situation as regards Delta varieties. Whether or not it is as good a cotton as 
Sakel, in spite of its extra length, is immaterial; it is bound to spread rapidly on 
account of its yield, which has averaged 33 per cent, more than Sakel during 
three years’ trials made in many difieient localities by our Agronomic Section. 
It has set a new standard for new and old varieties; even Pillion has a much lower 
yield. An extensive change-over from Sakel to Maarad would add a million 
cantars to the Egyptian crop, and even at several dollars ofi the price of Sakel the 
small grower would still profit. 

“ In summary, we may anticipate an increased supply of Sakel types, a 
further improvement in the qxzality of existing Sakel, the appearance of as much 
super-Sakel as the market will take, an extension of ‘ bread-and-cheese ’ supplies 
into Upper Egypt, and a more levri supply of ordinary Uppers. Throu^ all these 
there will he an extension of the same improvement in purity which is already 
manifest in the present crop as a result of past and present legation, administra¬ 
tion and research.” 

Dr. Balls adds that new cottons should not be expected to realize their fuU 
market value until the market has become accustomed to them and steady bulk 
supplies can be e 2 q)ected. 

Ma a rad CoTTOisr. By Amo S. Pearse. (hit, CoL BulL, vi., 24,1928, p. 731.) 
“ This is the comparatively new variety of cotton which, according to Dr. Balls’ 
statement at the Zurich Conference of June 14,1928, is destined to become within 
a few years the predominant variety in the Delta. Spinners are therefore 
advised to become acquainted early with the spinning properties of this 
Maarad cotton. 

“The following is a description of the variety, part of which has appeared in 
the Lit^ational Congress Beport of Cairo, 1927 (see papers by Mr. V. Mossed.) 

“Brie/ —Maarad cotton is the result of several years’ pedigree selec¬ 

tion. It is derived from Pima, which is grown in Arizona. Pima owes its origin 
to mutation from the Egyptian variety Mat Afifi, 

“ The purification of this variety has been going on since 1918 and began with a 
small amount of seed. By studying the yield and field records and selecting only 
those which gave the best yield combined with the most satisfactory gradings, 
best field reports, earliness, vegetative growth, regularity in height, types of 
plante, statistical records, etc., strains of Maarad were produced which were 
distributed to cultivators in Lower Egypt in 1926,1926 and 1927. 
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‘‘ In 1928, 10,000 feddans (acres) have been cultivated, which should produce 
over 40,000 cantars or approzimatdiy 5,^0 bales. 

“ Yidd .—^Up to the present the yield has been approximately 33 per cent, 
better than Sakellaridis in the localities where both varieties were grown. 

“ la the Cotton Variety Tests carried out by the Egyptian Miidstiy of Agricul¬ 
ture in different localities in the Delta to test the respective yield of cottons at 
present grown in Lower Egypt, the yield of seed cotkm produced per feddan by 
Maarad cotton was better than any other variety, including those of Pfllion, 
Sakd, Nahda, Fouadi, Casulli, etc., the superior average yield of Maarad when 
compared with Sakel in these tests being 32 per cent, during the last three years. 

‘‘ Maarad cotton has a creamy white ffbre with the lustre equal or even superior 
to that of Sakel. It is veiy fine and long and has a gizming outturn about the 
same as Sakel. 

“ Commercial Value .—With regard to its commercial value, the opinion of the 
leading commercial firms in Alexandria has always been that Marrad is fine, long, 
regular cotton with a good colour and excellent appearance, but in some instances 
it was thought that the strength was not equal to that of the best Sakel. 

Spinning Reports .—Spinning reports have been carried out in England, on 
the Continent and also in .^nerica, and have proved confiicting. 

‘"The United States Department of Agriculture, in their reports, state that 
Maarad cotton is fine, unusually uniform, and has unusual strength, comparing 
favourably with the best American-grown Fima. Several French and Swiss 
spinners state that it is as good as, if not better than, very fine Sakel. 

“ Several spinning reports have been received from En^and in which the 
strength of Maarad has turned out to be equal to that of Sakel, especially when 
spun in the higher counts, but in other tests it has turned out to be weaker. 

“ The Egyptian Royal Agricultural Socieiy is takmg all the necessary steps 
to keep this variety as pure as possible and also to maintain its cultural and 
commercial merits, particularly as regards the control of seed. 

“ The spinners who have used this cotton seem inclined to the opinion that 
Maarad cotton possesses the qualities required in a fine cotton, with the exception 
that it has not the full strength of Sakel. That, however, is not a serioizs objec¬ 
tion to every spinner; some prefer length to strength, and certainly all like a 
lower price, and in view of the much higher yield of Maarad there ought to be no 
difiSiculty in offering it at a considerable discount over Sakel.” 

586. Moisture Tests of Egyttiae Cottoit. Report prepared by Arno S. 
Pearse. (Abstr. from InU Cot. Ball., vi., 24^ 1928, p. 716.) The Report con¬ 
cludes-that: “Applying the Manchester Chamber of Commerce Testing House 
method of calculation, we find that on the average for 1927-28 shipments the 
industry paid too much. Translating these figures into plain language, we find 
that the 1927-28 crop contained nearly 5,000 bales of water instead of cotton, 
for which the industry had to pay about £250,000, an item which ought to be 
saved,” 

687. Control of EaYFTiA.N Cotton Seed. {Times Trade Supplement, Jwae 23, 
1928.) Describing the methods in use by the Egyptian Government, 


COTTON IN THE UNITED STATES. 

588. Field Crof Work at the Georgia Coastal Plain Station, 1926. By 
S. H. Starr. {Georgia Coastal Plain Sta. BuM. 8 (1927), Absir. from Exp. Sta, 
Bee. 58, No. 8, 1928, p. 732.) Contains an account of experiments with cotton 
including fertilizer tests, spacing experiments and methods of application of 
calcium arsenate to control boll weevil. 
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539. CoTTOisr Fbbtilizbb Expeioments. T- S. Buie and J. D. Wamer. 

Oarciina SUz. Bull. 245 (1928), p. 32. Abslr. from Exp. Sta. Bee. 59, 1, 1928, 
p. 35.) The results gave indications that a well-balanced complete fertilizer is 
required for economical cotton production. Yields were almost in direct propor¬ 
tion to the quantity of nitrogen supplied. Nitrogen was the first limiting factor 
and was followed by phosphorus, which in liberal applications resulted in increased 
total yields and earlier crops. Potassixun seemed to prolong the productive 
fruiting period of cotton, although its effect on yields was not so pronounced as 
those of nitrogen and phosphorus. 

540. SoxjTH CABOtnsTA Bxpbsiment Stacton Rbpobt, 1927. (Abstr. from Exp. 
Sta. Bee. 58, No. 7, p. 632.) The report contains further descriptions of 
experiments with cotton in the field. Spaciug experiments showed that the 
number of plants per acre appeared important from the point of view of earliuess 
and total production under boll weevil conditions. Plants fruited about as 
rapidly during the early weeks of the fruiting period when crowded as when 
spaced farther apart. Delinting seed with sulphuric acid has been shown to be 
profitable in increasing the yield. As regards fertilizer tests, experiments have 
shown that since the growing season has been considerably shortened, owing to the 
boll weevil, cotton profits most by applications of quickly available forms of 
nitrogen. The value of phosphorus in producing early fruiting has been shown. 
The period from flowering to open boll was not materially influenced by increasing 
the quantity of phosphorus in the fertilizer. The earlier maturity of the crop 
due to this fertilizer seemed to be caused by stimulation of early fruiting rather 
than by a hastening of boU development. The report also contains an account of 
physiological studies of the plant. 

541. Vasietibs of Cotton fob Oklahoma. (Agr. Exp. Sta. SttUioaterj OMa- 
hofUHh BvB. 175, 1928.) Contains an account of experiments with different 
varieties of cotton, and describes their principal characteristics as grown at the 
station. The varieties mentioned are Acala, Oklahoma Triumph 44, lightniug 
Espress, Half and Half, Delfos. Trice, Eowdmi, Lone Star, Mebane, Elasch, Cook’s 
Improved, Petty’s Toole, DMe Triumph, Triumph 406 and New Boykin. 

542. Paotobs Affectino the Price of Cotton. By Bradford B. Smith. 
(Tech. BuU. No. 50, 1928, U.8. Dept, of Agr.) A deta^ed examination of the 
effects of the size of the crop and the general level of commodity prices upon the 
price, the value of the crop, the trend of prices, and the next year’s acreage. It 
is shown that if allowance is made for the carry over from the previous season 
and for the general level of commodity prices, a fairly definite relationship can be 
established between the price of cotton thus adjusted and the volume of supply. 
A very close relationship is shown to exist over a series of years between the price 
of cotton each January, and the cotton acreage harvested each year. 

548. SUBVIVAL OF THE Eettbst IN U.S.A. (Ivit. Cot. BvU., vi., 24^ 1928, p. 765.) 
An address by Mr. Walker B. Hines, the President of the Cotton Textile LxstLtute, 
New York, and a well-known organizer. He has no use for the idea of survival 
of the fittest, pointing out that it would be exceedingly slow in operation, and 
suggests, as have so many competent authorities, that the solution of the problem 
is to be found in co-operation and consolidation. 

COTTON IN FOBEIGN C0UNTBIE8. 

544. Brazil. Bepobt on the Aotivities of the Cotton Befabtmhstf in 
P abahy ba (North Brazil). (Inf. Cot. Bt^., vi., 24^ 1928, p. 628.) Bisoussing 
the reasons for the falling off in production. 

545. Manufaotdbb of Cottons rsr the Congo. (Times Trade Supplement, 
July 7, 1928.) A cablegram from Leopoldville announces that a Congo textile 
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conoem has just put into operation the scutching plant of its new cotton-spinning 
mill. This is said to be the first enterprise of the kind to be started in the Congo. 
There will shortly be added other departments—weaTing, dyeing, 
finishing, and ultimately clothing, blankets, }int,,and cotton waste will be placed 
on the market. 

546. Thb Thxtilb lerDXTSTBT on the Coittinbnt of Euhope. By F. Nasmith. 
{Joum. Text. Inst., vol. six.. No. 5, May, 1928, p. P. 115.) A description of the 
up-to-date methods now employed in many parts of Europe, 

547. Cotton PnontroTiON m French West Africa. (Inf. Cot. BtiU., vi., 24, 
1928, p. 636.) Conditions, owing to lack of rain, in 1926-27 were not favourable. 
The total crop has not been more than 6,433 tons, as compared with 8,099 in the 
previous year. 

Only half the quantity has been exported, as there has been a big demand 
for cotton from the natives for home spinning and weaving. 

548. Mexican Cotton Mills in 1927. (Abstr. from Int. Cot. BuU., vi, 24,1928, 
p. 775.) Mexico has 160 cotton mills, of which 143 were active and 17 i^e during 
the six months ended April 30,1927. 

549. Peru: Cultivation and Marketing of Cotton. By A. H. Rosenfeld 
and 0. F. Jones. (Boon. Oeog., vol. iii.. No. 4, Worcester (Mass.), 1927. Abstr. 
from Int. Bev. Agr., Rome, xix.. No. 3, p. 274.) A general description is given ol 
the cotton-growing industry in Peru. All khads of cotton can be grown under 
irrigation, the region being almost rainless. Special attention has been given to 
irrigation works, and in the last few years a number of schemes have been pre¬ 
pared by an American engineer. Irrigation work is preceded and prepared for by 
other improvements, such as the cultivation of leguminous crops and drainage 
works. The cost of production varies according to the special conditions of the 
plantation, the average cost in 1922 being stated to be roughly 7d. to 8d. per lb., 
including the rent of the land and expenses. The exports amounted to about 
467,000 bales of 400 lbs. in 1926-27. Great Britain is the purchaser of 86 per cent, 
of the production, but the remainder is increasingly directed towards the United 
States. The Cotton Export Tax represents one of the main sources of revenue 
for Peru: it is based on the current market price, and thus varies according to the 
grade of the cotton. The average yield in lbs. of lint is roughly 338 lbs. per acre. 
The fertilizer employed is almost exclusively guano, which is applied at the rate 
of 200-260 lbs. per acre. The labourers employed usually live on the plantations, 
'Inhere each has his plot which he may cultivate on his own account, thus adding 
to the normal pay, which is from 68 to 75 cents a day. It is estimated that the 
irrigable area suitable for cotton planting cannot be increased above the present 
area by more than 26 per cent., but it is anticipated that improvement in ^deld 
and standardization of the cotton grown will enable the Peruvian product to hold 
its own. 

550. Russia : Tee Cotton Industry. (Abstr. from Ini. Cot. BvU., vi., 24,1928, 
p. 784.) According to a statement by the U.S.S.R., the cotton-spinning mills of 
Russia have been increased by 287,000 new spindles during 1926-27 and 1927-28, 
and 397,000 spindles which had been stopped for several years have again started 
miming. 676,000 new spindles are being erected. In spite of the constant 
increase in the number of the spindles, the output is not sufiSdent, and about 25 
per cent, of the Tnilla have to work on t^e three-shift system in order to cope with 
the demand. 

^ As regards looms, there are 193,000 in the country, of which 6,000 are still 
idle, though it is c:ipocted that they will shortly be working. 
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CULTIVATION AND MACHINERY: JRRIOATION, ETC, 

551. Cotton Febtilizbbs. R- W. Hamilton. {Clemson Agr, Col, S, C. Ext, Bull, 
86 (1928), p. 16. Abstr. from Ea^, Sta, Bee, 69, 1, 1928, p. 36.) Pra.ctioaJ 
information is given on the principles of fertilizing cotton, sources of materials, 
plant food needs of cotton, and the preparation and application of fertilizer 
mixtures for cotton. 

552. ItLirSTEATIONS OF THE APPLICATION OF A CbITBEION OF THE DEVIATION OF 
AN Obsebvbi) fbou Random Distbibution to the Pboblem of Seedlino Stand 
IN Sea-Island, Egyptian and Upland Cotton. By J. Arthur Harris, George 
J. Harrison and F. M. Wadley. {Journal Agric. Res,, vol. xxxvi.. No. 7, p. 603.) 
In practical agriculture an effort should be made to obtain in each hill planted an 
adequate number of seedlings to produce a full stand vdthout waste of seed. 
Hills which contain no seedlings represent (in a field with proper spacing of hills) 
a waste of potentially productiTe land. TTiTls which contain a larger number of 
seedlings than is required to produce a full stand of suitable plants represent not 
merely a waste of seed in planting, but result in too dense a stand in some places 
and necessitate the expense of thinning. 

The paper indicates (1) a method for determining the theoretical number of 
seedlings per bill which should be found if the distribution were determined solely 
by the proportion of the seeds planted which produced plantlets, and (2) a method 
of testing the significance of the difference between the observed and the theo¬ 
retical distributions. 

In order to determine the closeness of agreement between any experimentally 
determined frequency distribution of number of seedlings per lull and the theo¬ 
retical distribution, some criterion of goodness of fit is required. This paper 
suggests the use of the criterion for that purpose. 

The results of a comparison of observed and calculated frequencies of number 
of seedlings per hill in an extensive series of experimental plantings of cotton on 
the saline soils of the Gila River Valley at Sacaton, Ariz., show a material excess 
for the observed frequencieB of hills without seedlings and of hiUs with larger 
number of seedlings. The application of the x^ i^st to these empirical and 
theoretical distributions shows that the chance of difference between the two 
being due to random sampling is, practically speahing, infinitesimal. 

558. Apfligabiiity of Peabson’s Equivalent Probability Method to the 
Pboblem of Seedling Mortality in Sea-Island, Egyptian, and Upland 
Cotton. By J. Arthur Hams. {Jour, Agric, Res,, vol. xxxvi., No. 7, p. 616.) 
Reference is made to the results obtained in the paper abstracted above (No. 662), 
and indicates methods by which the deviations of the stand from a purely random 
distribution may be translated into terms of correlation between the fate of the 
seedlings of the same hill. 

The stands obtained in a wide series of experiments show that there is a medium 
correlation between the fate of the seeds of the same hiU. Thus, either extremely 
localized conditions or random differences in the capacities of the seeds of the 
various hills for establishing themselves as seedlings play a large r61e in determin¬ 
ing variation in seedling stand. 

The advantages of this method of attack are twofold. First, it expresses 
relationships in terms of correlations which are more readily comprehensible than 
those of large values of and almost infinitesimally small values of P. Second, 
it permits the extension to this field of work of a combination of methods which 
have heretofore been employed in a wide range of field heterogeneity iavestiga- 
tious. 

654. A Study of Probable Error Methods in Field Experiments. By 
H. K. Hayes and F. R. Immer. {Sci, Agr,, viii. (1928), No. 6, pp. 346-62. Abstr. 
from Exp, JSta, Rtc. 68, 9, 1928, p. 827.) The reliability of Afferent probable 
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error methods was studied at the Mumesota Experiment Station in the light 
of mathematical expectation. In a part of this study the yields of P Twall plats 
grown to the same variety of wheat were treated as if they represented data 
obtained from a study of different varieties grown in replicated plats. Conclusions 
drawn from separate probable errors calculated for each variety of four plats 
would have been erroneous in a number of instances, due tcf the wide deviation 
of the yields of these varieties from expectation, whereas condiusions drawn from 
generalized probable errors did not suffer from this defect. ISTo advantage was 
found in the random arrangement of plats within each replicate over a uniform 
replication in the single case tested and when compared as in the problem. The 
deviation from the mean method (Exp. Sta. Bee., 60, p. 229) more closely ap¬ 
proximated mathematical expectation than did Student’s method in the two 
comparisons made, although Student’s method gave a slightly lower probable 
error. 

Beference is also made to the paper by one of the authors on controlling 
eaperiment error in nursery trials (/. Am&r, Soc. Agrm., xv., 1923,5, p. 177). 

555. The AaiHCUTi/rimAL Value of Rainfall ts the Tbofios. By H. Martin 
Leahe. {Proc, Boy, Soc,, B., vol. ciii., 1928, p. 82.) This is the original paper 
on which Dr. Martin Leake’s article in our July number was based. The formula 
is given for obtaining the curve of effective rainfall, as described on p. 217, the 
data used being records for the unurigated wheat and cotton areas of the Oawnpore 
district, for a Barbados sugar estate, and for the Dhulia Experimental Station. 
The paper already published in July gives a very good idea of the contents of this 
more scientific publication. 

556. A New Soil Sampleb. By A. Kopp. (Soil Sci,, 25 (1928), No. 3, p. 236. 
Abstr. from Sta, Bec,^ 58, 9, 1928, p. 810.) The instrument consists 
essentially of a steel tube 5 cm. in diameter with 2*5 mm. walls bevelled at the 
lower end. Two pieces of smaller pipe, constituting a T-piece handle, are welded 
to the sides of the main tube apparency about 10 cm. from the top. At 4 cm. 
from the top two diametrically opposite catches or pins are also welded in. A 
bronze head flttiag over the top of the tube and lined with hardwood, antifriction 
metal, or the like, to protect the top of the tube when the instrument is struck 
into the soil, is also provided, together with a second cap canying a screw piston 
and held in place by cuts engaging the catches or pins. A detachable wirench 
serves to turn this expelling screw. Cores of a depth of 1 metre may be taken, 
the layers remaining undisturbed though the cores are said to be somewhat 
stiffened. 

557. Cotton Ohoffxno Machine. (Abstr. from Int, Gat. BuU., vi., 24, 1928, 
p. 704.) A cotton-chopping mach^e is at present being tested in Texas. 
Mr. Uddenborg, the inventor, has spent fifteen or more years in perfecting the 
machine for use in thinning sugar beets, and it is said to be very successful for 
this work. ' It has been in use about five years in Sweden in the sugar beet fields, 
and has also been used in Colorado for several years. One man and a team with 
the machine, it is said, can chop from 16 to 20 acres per day at a cost of approxi¬ 
mately $4 per day, or firom 20 to 25 cents per acre. 

558. Mobile Gin and Pbess. (Association Cotonni^e Coloniah BuU. 83, July, 
1928, p. 319.) A description, with illustrations, is given of a 2-ton Unic lorry 
carrying a 4-cyliader Aster motor, coupled with 2*20 h.p. alternator. Current is 
thus supplied to a gin with its own separate electric motor and a portable Vaultier 
press capable of producing bales pressed to a density of about 20 lbs. per cubic 
foot, l^e press is carried in a tractor and can be assembled in under an hour. 
The rotary pump is worked by an 8 h.p. motor contained in the body of the press. 
The lorry with the power unit is separated by about 16 yards from the gin and 
press, which can thus be set up under a shed if required. 
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559. Ginning Machine. (E.P. 287,994, Platt Bros, and Co., and T. H. Bradley.) 
A Macarthy gin having a single ginning roUer comprises an adjustable pendant 
fixed knife mounted above the horizontal centre of the ginning roller, an angularly 
movable knife operating on the up-stroke, and a reciprocating pusher board. 
The movable knife is operated by a crank disc *with an adjustable pin on the 
outside of the frame. A connecting rod is mounted on roller bearings on the pin 
and pivoted at its other end on an arm also outside the frame. 

560. Cotton Opening and Cleaning Maohinbet; Efekhenot. By J. W. 
Cooper. (Text- Worlds 1928, 78, 698 and 746. Abstr. from J. Text, Inst., xix., 
6,1928, p. A. 195). An account of experiments conducted under mill operating 
conditions to ascertain as nearly as possible the comparative ef&ciency of each 
machine used in a certain plant for cleaning ravr cotton. Analyses of the waste 
rom each unit are given and used as the bases of efficiency determinations. 

Of the two samples of cotton used in the tests, the drier did not appear easier 
to clean. 


561. Opening. By J. H. Haddock. {Cotton {U.S.A.), 1928,92,223-225. Abstr. 
from J, Text, Inst., xix., 6,1928, p. A. 195.) A general discussion of the opening 
and cleaning practices in ^gland and the progress made in America. The author 
emphasizes the fact that cotton should be opened and cleaned by the most gentle 
treatment possible and should be thoroughly opened before reaching the beaters. 
In the cleaning process the cotton should be dry. 

562. Alkali Soil Studies and Methods oe Reclamation. By P. S. Burgess. 
{Univ, of Arizona Agric, Exp, 8ta, BuU. 123.) The paper gives an account in 
simple language of the origin of both black and white alks^ salts in soils and 
discusses methods of reclamation which have been shown to be theoretically 
sound and praeticafly workable in the field. An account is also contained of the 
successful reclamation of alkali soil at the Yuma Yalley Experiment Farm by the 
methods advocated by the author. It is stated that experiments at the Arizona 
Experiment Station have shown that black alVali chiefly consists of sodium 
hydroxide and not mainly of sodium carbonate or bicarbonate. The action of 
gypsum is also discussed in displacing the sodium present in the soil zeolites by a 
process of base-exchange. 

563. Utilization op Irhigation Wateb and its Inplubnob on Soil Composi¬ 
tion. F. J. Sievers, H, F. Holtz and C- 0. Wright. ( Washington Col. 8ta. BuU., 
222 (1927), p. 47. Abstr. from Exp. Sta. Bee., 69,1, 1928, p. 18.) The following 
conclusions are presented: 

_ The al]^ soils may be divided into two types, saline and alkaline, the former 
being a soil containing abnormal quantities of water-soluble salts and the latter 
a soil containing appreciable quantities of replaceable bases (chiefly sodium). 

soils may originate from the parent rock in the natural processes of weather¬ 
ing or from the application of irrigation water containing soluble salts. -Anfali 
may have at least two harmful efiects, in that it may accumulate in amounts 
beyond the tolerance of crop plants and also in that it may cause soils to become 
puddled and impermeable to the penetration of irrigation water. 

564. Spacing op the Cotton Plant Undee Ieeigation. Ah^Kamhshi 
Experimental Irrigation Station BuU. 8,1927, Tashkent. Russian with English 
translation. 

565. Staple Standabds and Eue opean Supeb Appeal Boaeds. (Int. Cot 
BnlL, vi., 241928, p. 673.) 

566. Cotton Seed : A Chemical Study op Vambties or. (Texas Agr. Eu^. 8ta. 
BuU. 874 1928.) An analytical report on seventy-three samples of many vaiio- 
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ties: the hulls, meats and oils were analyzed. The results showed little difference 
in the properties of the oil of different varieties of seed and no relationship was 
found between the weight and size of the seed and its oil content. As a rule, seed 
with the highest percentage of meats contains the highest percentage of oil. 

567. Amcerioan Espebiekce with the Seoitedo ” Destbratjeg Maohike fob 
CJOTTOE Seed. {InL Oot. Bull., vi., 24,1928, p. 688.) 

DISEASES, PESTS AND INJURIES, AND THEIR TREATMENT. 

568. Light Traps pob Iesbot Coetboe,; Peogbess Report. By P. J. Parrott. 
{New York, Empire Staie Oas and Electrical Assoc., October, 1927. Abstr. from 
Rev. Appl. Ent., svi., 5,1928, p. 205.) The results of the fixst season’s work with 
light traps in Now York showed that while a large variety of species of economic 
importance was captured, only a few destructive insects were taken in large 
numbers. All the Lepidoptera, which represented 29-6 per cent, of the season’s 
catch, most of the Ooleoptera and Bhynchota, and a smaller percentage of the 
Diptera and Hymenoptera were injurious species. The traps used in these 
experiments consisted of a galvanized iron pan with a socket for an electric bulb 
fastened at the intersection of two metal bails with an iron hook at their point of 
intersection by which the pan was suspended. A telegraph pole with two cross- 
arms, each bearing a trap at either end, comprised a complete pole unit for field 
use. Acetylene lamps were used in some tests in the absence of electric power. 
Of the ten different types of bulbs used, varying from 25 to 200 watts, those of 
lower power at 6}- feet often attracted more insects than a slightly stronger bulb 
at 13 feet, and where all the bulbs were at the same power the lower traps were 
usually more attractive. The addition of baits, such as molasses and water, 
proved to be a strong attractant, so that a 25-watt frosted bulb, with the addition 
of a bait, attracted more than double the number of insects captured with a 200 
watt clear bulb without bait.” 

569. CoTTOE Pests of Sottthbee British Togolaed aed Traes-VoIiTA Dis- 
TBiOT. By G. S. Ootterell. {Defpt. Agr. Gold Coast BuU., 12,1928). The Bulletin 
describes experiments at (i) Abor in the Trans-Volta district, (ii) Kpedsu in the 
Southern pl^, (iii) Ye in the area north of the Togoland range. The chief 
insects attacking cotton in each of the three distodets are listed, and their life 
histoiieB and habits described. Stainers are the most serious pest, but are not so 
bad in the area north of the Togoland range, where there is greater aridity in the 
dry season. 

South of the range there is a migration of stainers to cotton, but there is no 
migration north of it. This is believed to be due to the late flowering of cotton in 
this district, and fruiting commencing after the dry season has set in. The most 
hopeful control measures are said to consist in the production of late fruiting 
varieties from the present native cottons. The destruction of Baobab trees is 
advocated also. Little success has resulted from stainer traps. Owing to the 
susceptibility of exotic cottons to stainer attack they should not be planted in the 
south. 

570. How the Boll Weevil Iegests Poisoe. By E. P. Grossman. {Florida 
Sta. BuU., 192. Abstr. from Ex^. Sta. Rec. 58, 8, 1928, p. 760.) Contains an 
account of the author’s investigations into the methods by which the boll weevil 
accumulates and ingests calcium arsenate and recommendations based thereon as 
to the most effective methods of applying the poison. 

571. The H-Ioe Goeoeetbatioe of the Sat of the Normal Cottoe Plaet 
AED that Attacked bt the Stem Weevil. By T. Lakshmana Rao. {Madras 
Agr. De^t. Year-Book, 1926. Abstr. from Exp. Sta* Rec. 58, 8, 1928, p. 760.) 
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The preliminaTy studies here reported indicate an appreciable change in reaction 
in the jcdant juice in the direction of alkalinity due to the incidence of disease 
from weevil attack. 

670. PiSTK Boll-Wobm Campaign. (Int, Cot. BvU.^ vi., 24» 1928, p. 666.) Com¬ 
pare July, Abstr. No. 448, p. 277.) The Federal Horticultural Board has recom¬ 
mended, after a series of observatioiis and experiments during several years, 
the establishment of non-cotton zones in those regions where the presence of 
the pink worm has been proved. The Commissioner of Agriculture has requested 
the Congress of the United States for the sum of $5,000,000 in order to compensate 
the farmers in the non-cultivation of cotton zones, that they intend to establish, 
and which, according to other information, comprise an area of 467,000 acres. 

The finality that is attempted in the campaign, according to the notices 
mentioned, is to exterminate absolutely this plague from the continent of North 
America, which will involve not only Texas, but also New Mexico and Arizona, 
and the Mexican Eepublic will have to adopt similar measures. 

573. Le Pink Boll Worm au Congo. By H. Schouteden. (Agric. and Ekvage 
Congo height ii.. No. 1, p. 1. Abstr. from Rev. AppL. Ent., Ser. A., xvi., 6,1928, 
p. 303.) link boll worm has been reported in the extreme east of the Belgian 
Congo in the Busisi Valley. The importance of quarantine and fumigation of 
seed is pointed out. 

674. Geeboe: Inteodttotoon op Pink Boll Woem. (Abstr. from Ira. Rev. Agr, 
Rome, xix., 5,1928, p. 486.) The pink boll worm found its way into Greece in 
1925, it is supposed in seed imported from America which was reported to have 
been disinfect^. This seed was distributed throughout the livadia Province in 
1927, and produced a general contamination of the crop, varying from 10 to 60 
per cent. The Ministry of Agriculture have formulated a decree forbidding the 
import of seed in future, except for crashing, in which case it will have to be 
disinfected. In addition, the transport of seed from infected into uncontamin¬ 
ated cotton-growing areas is forbidden. In Livadia all seed must be disinfected 
and the plants uprooted and burnt immediately after harvest. 

676. Bed BoiLWoBM(Uftparqpaiaeaa^7iea (IN SouthAfeica. {TheSJL. Farmer, 
May 11,1928, p. 9). One very interesting and important fact has been established, 
namely, that the Sudan boll worm will eat through a layer of arsenical poison 
lying on the boll, without great mortality. 

576. Notes on the Bionomics op Cotton Stainees (Dyadercua) in Nigbbia. 
By F. D. Golding. {Bull. Ent. Rea., xviii., 3, 1928, p. 319.) The several 
species of Dyadercua that have been noted in Nigeria are recorded and a list is 
given of their alternative food plants in the Ibadan district. There are two forms 
of D. auperstUioatia F. in Nigeria (banded and spotted). The banded form 
appears on cotton earlier in the season than the spotted and remains on the crop 
longer. Migration to cotton is gradual in the case of the banded form, while a 
sudden influx of the spotted form commences in October. Many spott^ adults 
migrate to Bombax and Sterculia between January and March, whereas the 
banded form remains on cotton until it is uprooted at the end of Itooh. On the 
other hand, the spotted form is far more numerous than the banded on maize 
and guinea com. 

Idigration to cotton is induced by the fioweiing of the crop, and the maximum 
Mestation coincides with the period of maximum flowering. There are indica¬ 
tions that there is a tendency for stainers to migrate in a southerly direction, 
probably as a result of the desiccating harmattan wind from the Sahara. 
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677. Notes omt Cotton Stainers {Dysdercus) in the Sudan. By J. W. 
Cowland and W. Buttledge. {Etdl. Bnt. Bes., 2, xviii., 1927, p. 159.) In the 
wiiter’s opinion, based, it must be admitted, on but a single year’s observations 
in the Fong and Nuba Mountains Provinces, the three species of Dysdercus 
(D. fasciatuSf D, nigrofasciakbs and D. superstitiosus) occurring in the northern 
rain-cotton belt of the Sudan are essentially associates of the tebddi or baobab 
tree and are not as yet other than accidental pests of cotton. By this is meant 
that there is no definite migration from the tebeldi to cotton, nor are wandering 
adults greatly attracted by cotton. The dispersal of a proportion of the adults 
composing a colony on a tebeldi is the natural effort on the part of the species 
to establish itself on other tebeldis. Emigrants from a colony that in the course 
of their wanderings chance on cotton may remain to breed. It is possible that 
when cotton has been grown in the district on a large scale for some years, the 
bi]^, unless they are kept in check, may develop the habit of migrating definitely 
from the tebeldis to the cotton and, later in the season, from the cotton back 
tothetebeldk. 

The most promising line of attack appears to be that of destroying, so far as 
possible, the colonies on the tebeldis during the active breeding season. 

578. Cotton Staxnebs {Dysdercus Sidm) m Qtteensland. By E. Ballard and 
M. G. Evans. {Bull. Ent. Bes.^ xviii., 4 P- 405.) Mr. Ballard, one of the authors 
of this paper, was formerly the Corporation’s Cotton Entomologist in Queensland. 
The paper is the result of work earned out in two consecutive cotton seasons, 
and the results published are those obtained up to the end of Mr. Ballard’s term 
of seorvice in Australia. The authors admit that many points connected with the 
bionomics of D. sidoe remain to be cleared up, some of the chief of these being 
connected with the winter and spring months before migration begins. This will 
necessitate a study of the life histories of the insect’s food plants in the bush, 
among the principal of which are bottle trees {BradvycMtm rapestris). The paper 
contains a description of the various stages of the insect, its egg*iaying habits 
and feeding habits. Its response to climatic changes is dealt with, and it is 
shown that while a certain amount of atmospheric moisture is necessary for their 
development, small changes of temperature have a more marked effect than small 
changes of humidity. Thus drought, excessive rain, and abnormally high and 
low temperatures all affect the time of arrival of staineis in the cotton fields, 
which does not appear to depend on the condition of the cotton, though it may be 
connected with the fruiting of wild food plants. 

An interesting description is given by Miss M. G. Evans of migration of staineis 
witnessed by her. As regards control measures, reference is made to certain 
parasites, the Hfe histories of which have not yet been studied. No e^ parasites 
have bem found. So fax under Queentiand conditions no satisfactory and 
economic method of control has been discovered. Heaps of cotton seed, or 
better, split kernels, will attract nymphs, but the range of their attractive power 
is small and necessitates very large numbers of such traps. A more hopeful 
possibility is stated to consist in making use of the gregarious instinct of the fifth 
instar nymphs when about to moult, by providing suitable collecting places for 
them, such as slabs of bark, and either destroying them by fire or by some sticky 
material smeared on the inside of the shelter. 

It is hoped to undertake further work by which some of the outstanding 
points may be cleared up connected with the life history of the insects, the dis¬ 
tribution of their food plants of spring and early summer, and the effect of climatic 
conditions on the food supply and on the time at which it becomes available, 
and thus the indirect effect of climate on the migration leading to the infestation 
of the crops. 
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679. HtBEEiTATiON OP TM CoTTON Flsa Hoppee. {TexoB Agr, Ex. Sfa. Bidh, 
377, February, 1928.) The hibernation period of the cotton flea hopper at 
College Station is described as being on the average from October to May^ 1. 
Mittiirm-m teznperatuies of 20® F. did not Irill dormant eggs. The time at which 
emergence begins depends mainly on prevailing temperatures, reaching a ma^- 
mum in mean temperatures of 60® to 62® F. There is a definite relation 
between the timft of maximum emergence and the extent of injury to cotton. 
ITormaiily the heaviest emergence from hibernation occurs before cotton is usuaJly 
planted, or at least before much cotton has come up. When climatic conditions 
delay emergence and cotton is planted at the average date, conditions are favour¬ 
able for extensive injury to the crop by the flea hopper. The winter host plants 
of this pest include many of the commonest weeds in Texas. 

580. Sttoibs of Insects, Insect Pests, 4Nd Otbdb® AKraiALS. (Scv£h Carolina 
Sta. Bpt., 1927, pp. 34-44, 4. Abstr. from Exp. Sta. Bee., 68, 7, 1928, 

p. 662.) A biic^ summary is included oi work with the cotton flea hopper in con¬ 
tinuation of results obtained 1926. 

681. SoNOEA Cotton Squabs Dattbee {Creontiades dd)ilis Van. D.) (Joum. 
Econ. Ent., vd. xxii., 2, April, 1928, p. 437.) This mirid bug, first ol^rved 
injuring cotton (Hartsville) in ^e Yaqui Valley in 1925, proved very destructive 
in one field of 400 acres (D^os) in 1927. Present in very small numbers in June, 
they mulidplied on cotton until by August 3 it was estimated that 90 per cent, of 
the blooms in this field showed effects of the attack. Unlike the usual experience 
with Egyptian cotton (Pima) in Arizona., where squares fed upon by zniiidB 
(Lygus spp.) are usually shed, very little shedding of squares occurred. Possibly 
this retention of injured squares is a charaotezistic of the cotton variety. 

The principal damage was done to young bolls, some of which shed and others 
Gontmued development in size, but with interiors more or less completely ruined. 
The damage throughout the Yaqui Valley, where the total plantmgs were 3,000 
acres, amounted to 16 per cent, of the carop. 

On September 15 in the same locality where blooms showed that on August 3 
90 per cent, had been fed upon in the bud stage, leaving characteiistio damage to 
anthers and spotting of the petals, 92 per cent, of blooms were free from this 
injury, and the mizids were proportionally scarce. 

582. The Question of the Action of Aesbnioal Pbbfaeations nr Contact 
WITH Locusta fnigratoria "L. By L. Z. Zakharov. (Bull. N. Cavma. PI. Prof. Sta., 
No. 3. Abstr. from Few. Appl. Ent., Ser. A., xvi., 8,1928, p. 294.) Experiments 
to test the contact action of arsenical preparations on Locusta migredoria L. were 
made in large cages in the open. The poisons were applied either by a hand- 
bellowB or by a brush. Sodium arsenite was shown to have a definite contact 
action, and its effect was increased by the humidity of the air (dew). Calcium 
arsenate gave indefinite results. The contact action of Paris green was proved 
provisiona!ly, but further experiments are necessary. On the whole, the experi¬ 
ments were not considered sufiOicient for definite conclusions. 

583. Ieaq: Cotton Peospects, 1928. For the first time in the history of the 
crop in Iraq there has been a very serious invasion of the migratory locust SedtiskH 
cerea peregrina. The cotton production will undoubtedly depend on the success 
of the control measures adopted by the Department of Agriculture. Sowings were 
delayed to a certain extent, since many landowners hesitated to sow 1111*11 the 
situation was clearer. In May the Inspector-Gleaeral of Agriculture gave 4,000 
bales as a tentative estimate of the crop. 
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584. How Locusts may bs Cobtbollbd : Some Usbful Hists fob Settlbbs. 
{Hast Africa^ vol. iv., 202» August, 1928, p* 1513.) Aa abstract of a paper in 
JStdl, Imp, Inst., xviii., 2. 

585. Cotton Disbasbs in Cbntbal Asia in 1926. By N. G. Zaprometojff. 
(Abstr. from JRev, App, Myc., vol. vii., 6, 1928, p. 374.) One of tbe chief 
diseases of cotton in Bussian Central Asia is stated to be wilt caused by Fusarium 
vasinfeckm. This disease, previously attributed in error to Neocosmaspora 
vasinfecta, was much more widespread in 1926 than in 1925. A brief description 
of the symptoms is given and experiments seem to indicate that the disease is 
not carried by the seed. Early sown cotton was found to be more liable to the 
disease than that sown from the end of May onwards. 

Investigations carried out on root rot, one of the major diseases in Uzbekistan, 
showed that this is chiefly caused by mechanical injury to the cotfcon seedling, 
followed by invasion by PenicUUum glaueum and a rod-shaped saprophytic 
bacterium. In some oases rot was caused by JRhizoctania mdlacea {B, crocorum), 
which produced symptoms hardly distinguishable from the above. 

PhyUosticta gosaypina caused a brown leaf spot in one locality, and is stated 
to be the first record of this organism in Central Asia. 

586. Cotton Wilt: A Pathologicai. aistd Physiological Investigation. 
By B. C. Neal. {Ann, Missouri Bat, Gard., xiv., 4, pp. 359-407, 1927. Abstr. 
from Bev. AppL Mycoh, vol. vii., 5, 1928, p. 320.) A full description of 
cotton wilt is given, with a review of the literature on t^ subject. 

587. Cotton Wilt Studies: Belation of Soil Tempebatube to tee Develop¬ 
ment OF Cotton Wilt. By V. H. Young. {BvB. No. 226, June, 1928, Arh. 
Agr, Exp, Station.) Commencing by pointing out the prevalence of this crease 
upon the lighter soils, the author indicates the desirability of attacking it by some 
simple son treatment, and goes on to review the literature from this point of view. 
The plants were grown in Wisconsin soil-temperature tanks, and soil-temperatures 
from 28** to 33^ C. (and specially those near to 30*5^ C.) proved to be the most 
favourable to the development of wilt. It seems unlikely that below 23*^ C. or 
above 35° C. much wilt will develop. Above 28° C. the disease developed in less 
than twelve days, but below that figure the incubation period was progressivdy 
longer. It is suggested that in breeding cottons attention should be paid to 
varietieB that will stand the cold well. 

588. The Pusabium Disease (Wilt) of Cotton and its Control. By T. 
Pahmy. {PhytopaSh., rvii., 11, 1927, pp. 749-767. Abstr. from Beo. AppL 
Mycd., vol. vii., 5, 1928, p. 31 A) The Pusadum (wilt) of cotton has proved 
so destructive in Lower Egypt in recent years as to necessitate the substitution 
of the resistant but less profitable shorter-staple varieties, Ashmouni and Zagora, 
for the highly susceptible long-staple Bakel. The characteristic symptoms of wilt 
in Egypt are described, together with the characters of the fungus in the tissues 
and in culture. Details are given of the optimum temperatures for growth and 
of the variation of the incubation period with the average day temperature. 
The relative susceptibilities of the particular varieties of cotton grown in Egypt 
are also compared. The disease occurs most commonly in heavy, fertile soils, 
especially where organic manure is applied, in contrast to the disease in America, 
where it is prevalent on light soils. Besults are given of a comparative study of 
the species of Pusarium causing wilt in Egypt, India and the United States 
respectively. The diflerences are considered sufficient to justify the establish¬ 
ment of a new variety of Pusarium for the Egyptian fungus. The only effective 
measures of control of the disease in Sakel cotton have consisted in the selection 
of wilt-resistant strains, and it is hoped that by this means a continuouB supply of 
resistant seed will gradually become available to growers. 
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589. The Fusabium Disease of Cottoit (Wilt) and its OojsrrBOL. By Tewfik 
FaJbmy. {Min, of Agric, Wgypt, Tech, and Sd, Serv. BvU, 74, 1928, p. 101.) 
We extraict the snmmary: 

(1) The Fusarium. disease of cotfcon (wilt) has been found to cause considerable 
dan^ge in the Delta, where Sakel cotton is mostly grown. 

(2) The symptoms are given, are divided into “ Internal and External.” 

(3) The causal organism was isolated and its morphology and onltnral charac¬ 
ters studied. 

(4) The relation between host and parasite and the capacity of the fungus to 
produce, when grown under artificial conditions, a toxic substance capable of 
causing seedling cotton to wilt, are given in some detail. 

(6) DifiEerent varieties of cotton have been tested as to their susceptibility- 

(6) The parasite is found to persist in the soil, the infective capacity of which 
is iiifliienGed by various factors. 

(7) The Egyptian, TTidift.Ti and American Fucarium parasites producing the 
wilt disease in the respective countries have been compared and found difierent 
in certain characters. 

(8) The name FvsaHuTn vasinfectum var, EgypUacum is suggested for the 
Egyptian parasite. 

(9) Methods of control are discussed. Bare fallow is found useless. Soil 
disinfection with CS 2 is considered as impracticable and expensive. 

(10) From Domains Sakel cotton, which is susceptible, four resistant strains 
of Sakd have been isolated and have been grown in heavily infected soil for two 
consecutive years. 

(11) These strains have been graded as Sakel of good quality. 

(12) The method for future propagation is given. 

BREEDING, GENERAL BOTANY, ETC. 

590. Djmt umyq as an Acd in Cotton Bbeedino. By F. M. Eaton. (Joum, 
of Seared,, xviii., 10, October, 1927, p. 457.) The prevention of crossing is one of 
the problems in all breeding work. It is coming to be recognized that nutritional 
lelatiloiiBhips are responsible for much of the boll shedding which is often such 
a handicap in hand-poUmation. De&uiting the plants at intervals was found to 
reduce boU shedding. 

SOL Mendelian Inheritance of Leaf Shape in Cotton. By R. H. Peebles 
and T. H. Eeamey. {Joum, of Sered,, xix., 5, May, 1928, p. 235.) Segregation 
in Mendelian ratios is rare in cotton hybrids, and leaf lobation seems to be the 
only case where it is clearly shown without pronounced predominance of one or 
the other parental condition. The writers foimd that it showed in crosses between 
an okra-leaf form of Acala and the normal, broad-leafed form. 

592. Report on Cotton BRESDiNa and Seed Supply in Nigeria. Engledow 
and French. {E.0,G,0,, London, 1928.) This report reviews biiefiy the general 
cotton situation in the three cotton belts of Nigeria. In the Southern belt the 
Agricultural Department have produced by selection a strain of native cotton 
known as Ishan and are now engaged in organizing a system by which Ishan seed 
can be supplied to the farmers. Both processes are of considerable interest. 
The Middle belt is at present practically undeveloped as regards cotton. Much 
exploratory work lemaias to be done in this area, from which, however, an 
appreciable quantity of lint might be exported when the most satisfactory type of 
plant has been determined. In the Northern Belt, Allen cotton has been grown 
since 1912, and is now the only type of cotton export^. It is not certain, however, 
whether this type of cotton is the best that could be grown from the point of view 
of either the farmer or the trade. This matter is being systematically investi- 
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gated^by^the Government botanists, and, in the meantime, machinery is being 
organized in order to multiply and distribute the best possible seed to the farmers. 
In this area the iEmpire Cotton Grooving Corporation in 1926 established a cotton 
seed farm where some 220 acres had been cleared and were cultivated last season. 
The report describes in detail the machinery for multiplying and distributing the 
seed and also the various methods by whkdx the Corporation’s farm can be extended 
so that on it the amount of pedigree seed required by the Agricultural Department 
can be multiplied under the careful supervision of the Corporation’s stafE. 

593. A New Loira Staple Cotton. {Text. Rec., 543, June 16,1928, p. 40.) It 
is reported that Mr. George, of Lamarque, Texas, has developed a new cotton 
of over 1]^ inches staple. A Sea Island plant was grafted on to a mulberry tree 
stock. This was followed by a series of operations involving the pollination and 
cross-pollination of several difEerent types of cotton. The following season the 
seed from the first grafting was planted alongside Egyptian cotton, and when the 
plants blossomed pollen from the Sea Island mulbeny type was transferred to the 
Egyptian blooms. The result was a fibre averaging I-} inches. 

As the Sea Island Mulbeny Egyptian cross produced a small boll, in order to 
obtain a large boll, Mr. George planted the “ Hawldns Big Boll ” short-stapled 
American cotton alongside his Sea Island Egyptian cross, and transferred the big 
boll pollen to his new variety, which produced hundreds of big bolls of the new 
variety on each plant. These carried from 5 to 9 locks of fine long-stapled cotton 
on each boU. During the last five years the new cotton has retained its charac¬ 
teristics of length and fineness. The seed is unusually small. Mr. George has 
named the new type the “ Bound Ball Everglade American Wonder.” 

He asserts that with frequent cultivation and fertilization a yield of two bales 
to the acre can be obtained in the Gulf Coast region when weather conditions are 
ideal. Without the use of fertilizers and in a dry season both length of staple 
and yi^ are reduced. 

594. A CONTBIBTTTION TO TEDS CLASSIFICATION OF THE GeNUS OoSSypilim L. 
By G. S. Eaitzev. {Trans. Turkestan Plant Breeding Sta., No. 12, 1928.) The 
present communication is a preliminaiy survey of the various forms of cotton, 
their geographical distribution and their phylogenetic relations. The author 
promises a more complete monograph on the subject later. 

The author claims that the cytological, morphological, physiological and 
genetical evidence indicates that the genus Gossypium falls phylogenetically into 
four groups. Of thes^ two related groups belong to the New World and similarly 
two to the Old World. The groups of the New World originate from (1) Central 
America (embracing such species as G. punctatum Sch. et Thon., 0. hirstUvm L., 
O. mexicanum. Tod and othi^), and (2) South America (induding such species as 
G. hetrhadense li.^peruvianum Cav., vitifolium Lam., bnisiKenae^ Macf. and others). 
The groups of the Old World originate from (1) tropical Africa (including G. her- 
haceum L., and some form of G. chtusifolium), and (2) Indo-China (including 
G. arhoreum L., Nanking Meyen, oUusifolium Boxb.). 

All groups show a complete parallelism in almost all characters and afford an 
excellent illustration of the law of homologous series. This parallelism is, how¬ 
ever, accompanied by some peculiarities in the characters in separate groups 
which provide a means of distinguishing them readily from one another. These 
peculiarities themselves show group parallelism, those of the South American 
group with those of the Indo-China group, and those of the Central American 
with those of the African. The so-called wild ” cottons (Section I. of Watt’s 
classifioation) show physiological and other peculiarities which point to the 
necessity for separating these forms from the genus Gossgpium. 

An excellent abstract and review of this paper, by Dr. S. 0. Harland, appears 
in Tropical AgricuUure, August, 1928, p. 200. 
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595. New Cottoisf Ghajesaotbes Golombia anb Eoxtadob. By 0. F. Cook 
aad J. W. Hubbaacd. of Reared., xix., 4, April, 1998, p. 177.) At Buena 

ventura in Colombia, Wo species were found with the buds and young bolls not 
protected in the usual way by the involucre. It is suggested that this may be 
correlated with the wet climate. Other peculiarities found in various places 
included small bracts, bracts with numerous teeth and with overlapping auriclos» 
involucres with prominent nectaries, calyx with auriform crests, carpels with 
many seeds, seeds naked at base, bolls vdth two carpels, leaves with two lobes, 
leaf nectaries reduced, and pubescence of simple hairs. 


GBEM18TRY AND PR78IGS IN THEIR APPLIGATION TO GOTTON 

PROBLEMS. 

596. Vepamut-uke SuBSTAisrcBS m Plaot NuTEmoisr. J. F. Breazeale. (Ari¬ 
zona 8ta. Tedh. B%M. 16 (1927), pp. 399-117, figs. 2. Abstr. from Es^. 8ta. 
Rec., voL 58, 7, 1928, p. 618.) From observations upon seedlings, it 
appears that many plants, in order to develop normally, require certain organic 
compounds in the soil that are not usually considered as plant foods. These 
compounds are effective in exceedio^y small amoimts, and they are necessary 
in plant nutrition because they are one of the factors that have made the plant 
whatitis today. It is further considered that the benefits both of manuring and 
of crop rotation consist largely in the addition to the soil of vegetable matter 
which sets firee in its decomposition organic compounds, vitamin-like with respect 
to the exceedingly small quantities of which they are effective, which are essential 
to the growth of plants. 

597. AOmatioAii Study oethb Bbvblofueht OFOorron Bolls abd the Bate 
07 Fobuatiok 07 GossYPOL IE THE CoTTOK Seed. By W. D. Gallup. (J. Ag. 
Rea., 36, 5, 1928, p. 471.) “A study of the change in composition of 
cotton bolls picked at different stages of development showed that the changes 
were very rapid from the time the boll first formed until it was ready to open. 
The young bolls were hi^ in ash, nitrogen, and carbohydrates, and as they 
matured the fat and crude fibre increas^. After the bolls had reached the 
openiug stage their composition was altered slightly by an increase in crude fibre, 
but from the results presented the nearly mature but unopen bolls will yield 
products almost as high in their several constituents as the open ones. 

The development of oil and gossypol in the cotton seed occurred at about the 
same time and during a very short and well-defined period of growth. Although 
it is too early to predict the function of gossypol in the development of the seed, 
it seems to be associated in some way with the formation of oil. A careful study 
of all the factors which may infiuence the growth of the seed, together with an 
endeavour to increase the oil and de<u:ease the gossypol, is needed.” 

598. The Actios of ALUHiErDH, Febeous aeb Febeio Ibon, and Manoanese 
IN Basb-Exohanoe Reactions. By O. C. Magistad. (Univ. of Arizona Agric. 
Ex^, 8 ta. BuB. 18 of 1928.) 

599. A Study of Base Exchange in Soils with the Aip of the Q u in hy dbonb 
Eleotbode. F. O. Anderegg and R. P. Lutz. (Soil 8 ci.f xxiv. (1927), No. 6, 
p. 403. Abstr. from JSiep. Sta. Rec., 58, 7, 1928, p. 614.) The conclusions 
presHated include the following: According to the evid^ce adduced, the base 
ions replace only one hydrogen from each clay “ molecule,” the day behaving 
like a monobasic acid in contact with the solutions of neutral salts used. The 
molecular weight of the clay is probably about 3,500 when oven-dried, or about 
3,500 when dried in a desiccator at ordinArv tAmTif»ivi.fiiirAa. TYia 
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ionization constants for the sodium, potassium, magnesium, and caloiiim salts, 
respectively, of the clay used are represented by the figures 1*70,1’16,07*3 and 
0*76, each multiplied by lO®, 

600. The Effect of Dbhydritiojst of Sons Tjpoisr their Cou-oid CoHSTEnrBNTS. 
Part L, J. L. Steenkamp. (Soil ScL, sxv. (1928), 2, pp. 163-182, figs. 7. 
Abstr, from Sfa. Bee., 7, 1928, p. 614.) It is concluded in part that 
the drying of a soil generally increases the solubility of inorganic as well as organic 
substances, this increase bearing some relation to the temperature of heatiag. 
The maximum of soluble constituents was found after heating at about 260° C., 
higher temperatures causing a decrease in the total salts recovered. The greatest 
response from, drying a soil has been obtained in the case of plants which under 
natural conditions thrive in soils not subjected to a drying influence in tillage. 
The data obtained are believed to show that the effect on fertility is traceable 
to physical, chemical, and biological causes, or combinations of these. Drying is 
considered to be a powerful factor in tiie transformation of fertility elements of 
soils from a potential to an active form. 

Part n. (Soil 3cL, xxv. (1928), 3, p. 239. Abstr. from Exp. Sta. Bee. 
68, 9, 1928, p. 812.) Continuing the investigations recorded in Part I., the 
author describes the effect of drying by heat and by exposure to dry atmospheres 
upon neutral salt-forming and add salt-forming bases in several soils. A descrip¬ 
tion is given of the Tna.n’nftr in which the determinations were made, and the 
rdationship between the data obtained and the moisture content of the soils is 
illustrated by means of graphs. 

601. The Volume Weight of Soils as a Physical Charaotbbistio of the 
Son* Profile. By A. F. Lebedev. (8oU. xxv. (1928), No. 3, pp. 207-211. 
Abstr. from Exp. Sta. Bee. 68, 9, 1928, p. 811.) Reasons are given for the view 
that the weight of a unit volume of soil of undisturbed structure dried at 106° to 
110° 0. is of considerable importance, both in the description of soil profiles 
fl.Tid in the study of soil process dynamics. A d^ciiption is included of a new 
design of sampling borer. 

602. Vaeiatiohs of Water and Dry Matter in the Leaves of Pima and 
Agala Cotton. B. 8. Hawkins. (Arizona Sta. Tech. Bull. 17 (1927), p. 417. 
Abstr. from Eap. Sta. Bee. 69,1,1928, p. 35.) An account is given of the me^ods 
employed in the determinations and the results obtained from the two varieties 
are compared. 

LEGISLATION. 

603. India: Cotton Ginning and Pressing Factoeibs Rules, 1925. Notice 
No. 236-C (24) gives details of the marks required on every bale of cotton. V^ere 
f.T iTftft hoops are used the Tnarka are to be stamped on the centre hoop; on either 
of the hoops if two are used; and on the hoop or on the hessian where one hoop 
only is used. The following order is to be observed: number denoting factory, 
letto denoiang Province, numerals denoting cotton year.^ 

If the running number also is punched on the hoop, it is to follow the second 
of the two numbers denoting the year, and separated from it by a star. ^ H 
stencilled on the hessian, a star is to be placed before and after the running 
number. 

MISCELLANEOUS. 

604. World’s Cotton Production. (From the 1927 Annual Statistical Year 
Book of the League of Nations. Int. Cot. BvU., vi., 2A1928, p. 650). 

605. Nbppinbss in Cotton. We have received a letter from Mr. F. Summers, 
ezitioizing the article on Neppiness in Cotton which we published m tho April 
number of this journal. His chief contention is that the article is somewhat 
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one-sided, and makes statements wMck isolated research workers may regard as 
newly-disooTered facts disturbing the accuracy of methods developed at the 
Shirley Institute by liTTnaelf and others. Isolated workers, however, should be 
able to refer to the various original papers published (largely by the Shirley Iiwti- 
tute), and to draw their own conclusions. Further research upon this subject 
is by no means unnecessary.—E d. 

606. CoTTOK Fabbzcs and thster Uses. (U.S. Department of Commerce^ Bureau 
of Foreign and Domestic Commerce,) A useful and extensive list of the uses of 
cotton in almost every conceivable way. 

607. Qualities oe Cotton. (Text, Worlds 1928, 78, p. 1983. Abstr. from 

Summ, of Curr, viii., 11,1928, L. 16.) The Cotton-Textile Institute (U.S.A.) 

has published a booklet entitled “ Qualities of Cotton ’* for distribution among 
manufacturers, distributors, growers, educational and other institutions. The 
text of the booklet is given. It contains an account of the abundance and econo¬ 
mics of cotton, its various uses and specific physical and chemical properties. 

608. Cotton Bagging fob. Cotton. By B. Youngblood. R. J. Cheatham and 
B. L. Nixon. ( TJB, Dept, Agr,^ Bur, Agr, Eoon,^ 1928, pp. (2)-}-13, pi. 1. Abstr. 
from Exp, 8ta. Rec, 58, 9, 1928, p. 831.) Four weights of cotton bagging 
designed and woven specially for experimental purposes were compared with jute 
in test shipments of cotton. It was reported that the bales covered with cotton 
bagging were much neater and in better condition generally than those covered 
with jute. Breaking-strength tests showed that, from all points of view, cotton 
was a more suitable covering than jute. 

609. PttOTOGEAPHT AS A BDbLP IN THE EXAMINATION OF CATTLB FoODS. By 
W. L. Fielding and S. T. Parkmson. (Joum, S, E, Agric, GoU, Wye, No. 26, 
1928, p. 155.) On page 160 and in Plates II. and in. of this article are given 
notes as to the methods of examination of foodstuffs to deteormine whether they 
actually contain the cotton seed supposed to be present. 

610. Abstracts of Papers on Agricultural Besearoh in Great Britain 
AND Northern Ireland. Li this volume the Ministry of Agriculture complete 
the review of British Agricultural Besearch work for the Ac^emio year ending 
September, 1927, the first half of the year’s work having been dealt with in a 
volume circulated to the Imperial Agricultural Besearch C^erence, 1927. 

611. Tropical BEtgibnb. The London School of Biygiene and Tropical Medicine 
has made arrangements for courses of lectures and practical demonstrations to 
be given at suitable intervals for the guidance of employees of business firms 
and other bodies who are about to proceed to tropical and sub-tropical countries, 
or who, being employed in these countries, are home on leave. These courses of 
instruction, in addition to providing simple rules for guidance in regard to 
{reparation for life in the tropics and personal hygiene, will also embrace a short 
account of some of the more common diseases with advice in regard to measures 
of protection against such diseases, and some guidance in simple methods of self- 
treatment. 

A synopsis of the lectures can be obtained from the Secretary, London School 
of Hygiene and Tropical Medicine, 23, Endslcigh Gardens, Euston Boad, W.C. 1. 

612. Botanee UND Ktjltur DER Baumwolle. By Ludwig Wittmack. (Abstr. 
fipom Jour, of the Text, Inst., vol. xix., 7, July, 1928, p. P. 182.) A laborious and 
painstaking summary of information, little of which, however, is new. 

613. Empire Marketing Board. From the official abstract sent with the Second 
Annual Beport of the Empire Marketing Board (H.M. Stationery Office, Is. net), 
we copy the following items: 
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The Board states that it “ has received much evidence that its work has 
materially strengthened the demand for Bmpire produce in the United Kingdom 
and has definitely increased the sale of particular Umpire commodities. 

“ While it would not daim that the increased importation of Empire products 
during the last few years has been even mainly due to its own efforts^ it is of 
interest to record that upon the basis of the price levels of 1924, the value of 
imports from Empire countries to the United Kingdom rose from £386,000,000 in 
19^ to £420,000,000 in 1927—an increase of nearly 9 per cent, in a period during 
which the population is estimated to have increased by 1J per cent. 

It is of interest also to record, as showing the growing dependence of employ¬ 
ment in the United Kingdom upon the development of the oversea parts of the 
British Empire, that the value of the exports of British produce and manufactures 
from the United Elmgdom to Empire countries, calculated on the same basis, 
rose from £334,000,000 in 1924 to nearly £380,000,000 in 1927—^an increase of 
13 per cent.” 

Bisb in Exports. —In 1914 the Empire overseas absorbed 41-7 per cent, 
of the United Kingdom’s ezport of manufactured goods.' In 1927 the percentage 
had risen to 46-1.” 

The Pabasitb Zoo.—In last year’s Beport an indication was given of the 
support which the Empire Marketing Board had promised to promote the attack 
upon insect pests and, through parasites, upon the kindred plague of weeds. 
During the last twelve months their proposals have taken shape. The Imperial 
Bureau of Entomology has employed a grant from the Empire Marketing Eund 
to establish in a Buckinghamshire country house a central laboratory, which 
has come to be known as the ‘ Parasite Zoo.’ Here are bred parasites that have 
proved their capacities to destroy certain types of insects, and here experiments 
are being planned for the testing of parasites of yet unproved capacity. Already 
arrumgat shipments from UhU new station para,sUe8 of the hlow-fiy have heen 
shined to Australia^ New Zealand and the Falkland Islands, and parasites of the 
earwig to Ganada.^^ 

I^LioEpy.—“ The Board, at the outset of its work, decided that its main 
public appeal should be direct^ less to advertise particular commodities than to 
interest the public in the Empire and its development, and so create a favourable 
setting for the activities of those concerned with the sale of individual Empire 
products. This policy has been confirmed in the light of experience during the 
last year. The oversea parts of the Empire have heen quick to take advantage o/ Ms 
opportunity of using the hackground of publicity created hy the BoardJ*^ 

Posters. —The Board has continued and extended the campaign of poster 
publicity of which the first steps were recounted in its earlier report. The number 
of special poster frames has been increased from some 530 in May last to 1,500 
in the present month. These frames are now distributed over some 270 towns. 
They are to be found in almost every town in the United Kingdom with a popula¬ 
tion of 10,000 or over, and are become familiar to every town dwdOier. Her 
Majesty the Queen has been much interested in the posters issued by the Board 
and has expressed a wish to see each new set as it is issued.” 

“ In recent months nearly forty members of the British Electrical and Allied 
Manufacturers* Association have spontaneously provided free sites for Mse frames 
in their works: while the same firms, with many others, whose works did not provide 
convenient sites for the large frames, have asked for special posters, drawing aUmtion 
to the prod/uce of particular Empire countries, whi^ they desire to exhibit in their 
shops whenever work upon contracts from, those countries is in progress. The Board 
is now arranging for the erection and posting of a few examples of tkmr frames on 
prominent sites in the Empire Overseas** 

Lboturbs. —The scheme of lectures mentioned in the Board’s first Beport 
has now been in operation for a year, during which time 2,613 lectures and 
addresses have boon given imder the Board’s auspices.” 
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PERSONAL NOTES 

APPOINTMENTS. 

Niosbxa. 

Mx. €r. Browne has succeeded Mr. J. Dawson Shepherd as oiHcer in charge of 
the Corporation’s Seed Fann at Dandawa in the Northern Provinces, Mr. Shepherd 
having retired on the completion of his term of service with the Corporation. 

The following holders of Senior Studentships last year have received appoint¬ 
ments as under; 

Nzgsbxa. 

Mr. H. Hutchinson has been appointed by the Corporation as Assistant to 
Mr. Browne at Dandawa. 

Nobtheb:^ Bhodbsia. 

Mr. A. G. Bebbington has been appointed as Cotton Selection Officer at the 
Government Kesearch Station, Mazabuka, in accordance with the Governor’s 
request that the Corporation would supply an officer for selection work. 

UOABDA. 

Mr. H. B. Hosking has secured the post of Assistant Cotton Botanist, Uganda. 

West Ietdibs. 

Mr. W. Allan has been appointed Agricultural Entomologist in Jamaica. 

STUDENTSHIPS. 

The following have been Elected to Studentships under the Corporation for 
the year 1928-29. The Seniors will hold their Studentships at fhe Imperial 
College of Tropical Agcicolture, Trinidad,*while the Juniors will work at Cambridge 
Univeorsity- 

Seeiobs. 

0. W. L. Fishlock, R. H. Fraser, R. L. Knight, 0. W. Lynn, A. Pickles, A. N. 
Prentice, and R. Turner. 

JxraiOBS. 

R. P. Davidson, S. T. Hoyle, A. J. Kerr, and E. 0. Pearson. 

To enable him to undertake a year’s Study Leave, a Studentship has boon 
granted to Mr. E. Lawrence, one of the Corporation’s Agricultural Officers in 
Nyasaland. Mr. Lawrence will attend a special course at the Imperial College 
of Science and Technology. 

The special grant made last year to Mr. R. I. Nel, the holder of a scholarship 
&om the University of SteUenbosch, South Africa, has been continued for a further 
six months, to enable him to complete a piece of entomological research at the 
Impetial College of Science and Technology. 

OFFICERS ON LEAVE. 

When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, etc.) comes “ home ” on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora¬ 
tion, who have to collect^ collate, and use all possible information relating to 
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cotton. The Corporation would consequently much appreciate the courtesy if 
Directors of Agnc^ture and others would be so kind as to inform them, in ad'^ance 
if possible, of the names, probable addresses, and approximate dates of arrival in 
li]^land of officers coming on leave. This would give the CorporaMon the 
opportunity of getting into touch with these officers themselves, of giving 
the latter the opportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street), 
immediately opposite to the offices of the Crown Agents for the Colonies. 

At the date of writing, the following officers are on leave in England from 
cotton-growing countries: 


Gold Coast .. 

.. Mr. W. H. Beckett. 

s» • • 

. . Mr. G. C. CouU. 

99 • • 

.. ,. Mr. E. Pyatt. 

Nigeria 

. . .. Mr* J. D. Brown. 

99 • • 

.. . . Mr. I, E. James. 

99 • • 

. . .. Mr. J. R. V. Smyth. 

Tanganyika .. 

•. .. Mr. J. H. MarshalL 

99 • ■ 

. * .. Mr. C. B. Garnett. 

Uganda 

«. .. Capt. J* S, Harrosworth. 

99 • • 

•. .. Mr. R. G. Harper. 

99 • * 

.. • • Mr. J. D. Snowden. 

99 

.. .. Mr. £. G. Staples. 

Iraq 

.. .. Mr* D. S. Paterson. 
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stations, 68, 71, 72, 79, 83, 186, 200; 
fertilizer eameriments, 71, 72, 73, 74, 
191; Qaro Hill cotton, Georgia: 
experiments, 72,73,82,341; grades and 
stajk]^ of 1927 crop in, 264; gins, 5; 
ginning costs, 187; Govemment crop 
reportmg system, 265; **Half and 
Half” cotton, 33, 186; labour, 69; 
labour-saving appliances in mills, 187; 
late defoliation ^ects on cotton, 200; 
legislation, 201; linters, 170, 171, 187; 
nmoibine^, 73; manurial experiments. 
See fertilizers. Miaaiasvp^: crossing 
experiments, 83; cutworm damage in 
flowed area, 195; fertilizer experiments, 
73; field crop investigations, 264; 
rotations, 74. Miaaouri: fertil^er ex¬ 
periments, 74; field crop investigations, 
73; varices of cotton, 73. Nm 
Mexico: diseases in, 79. NorA Caro^ 
Una: fertilizer experiments, 71; im¬ 


proved seed for, 282; spacing experi¬ 
ments in, 272. OUahoma: fertilizer 
experiments, 71; sledded and snap|>ed 
cotton in, 74; varieties of cotton in, 
342; parasites: of boll weevil, 124; 
of green plant bug, 126; pests in, 67, 
75, 76,79,123,124,126, 127,195,196, 
200; “ Pima and Acala Cotton; Devel¬ 
opment of Mowers and Bolls in Relation 
to Branching,” 85; price of cotton, 
factors affecting, 342. “Report on 
1927 Journey lirough the U.S.A. 
Cotton Belt ” (Pearse), 67. Research, 
68, 79, 85, 194, 195, 196, 200. Rota¬ 
tion of crops, 74. Seed, acid delint- 
ing of, to control disease, 79. Sledded 
cotton, 68, 69, 74. Snapped cotton, 
74. Soils, 72. 8ouA Carolina: field 
crop work, 342; fertilizer experiments 
in, 72, 342; pests, 200; research, 200, 
264; spacing experiments, 68, 200; 
spot cotton, 186; staple length of 
ootton, 69, 186; statistics, 22, 55, 170, 
171. Teaaa: “Cotton Growing in: a 
Declining Industiy 7 ” 263; ootton in, 
263; crop rotation in, 271; diseases in, 
81; fertilizers in, 263; “Fourteen Bales 
on Five Acres,” 263; ginning costs in, 
69: new long staple ootton in, a, 353; 
research in, 81; sledded and snapped 
cotton in, 74; spacing experiments, 
73; varieties of cotton in, 69,186,263. 
Textile Research Organizations, 265; 
thinning experiments, 200; varietal ex¬ 
periments, 68, 69, 86, 191; “Vicmism 
or Natur^ Crossing in Cotton,” 83; 
Working Hours in Cotton Mills U,S.A., 
266 

American bollworm (SdioAia dbaolda 
or CWoridea obadeta% See Pests 
I American cotton: “.4^1me American 
Cotton,” 89; Annual ^Review of the 
1926-27 Season, 68; consumption of, 
55, 57; fumigation of, on import into 
I India, 192; world’s monthly carry* 
I over, 68 

American Cotton Textile Ihstitate, 68 
I Amidized (and immunized) cotton, 91 
I Angular Leaf Spot. See Diseases. 

I Aru^locnemia curmpea. Fab. See Pests 
Anthaxia binotala, Chevr. See Pests 
Anthracnose Boll Rot. See Diseases 
I Astigua. See West Intdibs 
Aperdeka. See Parasites 
Aphia, See Pests 

Apion ixrmipea. See ootton weevil, under 
Pests 
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Appointments, 96,358 
Argentine cotton crop, 1927-28, 69, 266 
Arg^oploce UtuseOreta, Me^nr. Pests 
Abi^na. See Amsbioa 
Arkansas. See Ahebica 
Axaenison, to destroy locusts in Syria, 197 
Artificial silk, utilization of (Biovn), 292 
Ashxnouni cotton (BroTm), 83,242 et aeq, 
Asp&rgiUm roecies. See diseases 
Association Cotonni^re Goloniale, Bulle¬ 
tin No. 80,70; No. 81,188 
Aswan Dam, 104 
AT7S!CBAX1A: 

Advances on cotton, 184; ginneries, 
184; legislation, 201; pests, 122, 127; 
Beport on the ii^nomio and Gommer- 
cial Situation of Australia to June, 
1927, 184 

Australian Cotton Growing Association, 
184 

Azerbaijan. See Tbansoauoasia. 


“ B.D.” Cotton. 67 

Bacterial disea^ of cotton (Bacteimm 
tnalvacearum), some conditions in¬ 
fluencing the development of (Findlay), 
29 etseq, 

Bagaxug, cotton as material for (Young- 
blo^)efa^.,265,356 
** Baladi ** cotton seed, 189 
Balls sorter, 89 
Bani cotton, 175 

Barberton Experiment Station, 64, 180, 
315 

Base Exchange Beactions (Magistad), 
354; (Auderegg and Lutz), 354 
“ Beetle Lands, 13,16 
Bblgiom: 

The Cotton IndustEy, 266 
Biloela Cotton Besearch Station. See 
Callide Cotton Besearch Station 
Biological Control of Cotton Pests (Myers), 
113 et seg. 

Bionomics of Cotton Stainers (JDgsderens) 
in Nigeria (Golding), 348 
Blaok-arm disease (Bacterium Malvch 
cearum)* See Diseases 
Black leaf beetle {Byagrua morh BEar.}. 

See Pests 
Bolcvxa: 

First cotton mill, 267 
Boll-rot disease. See Diseases 
Bolls, Chemical Study of Development 
(Gallup), 354 

Boll weevil {Avdlyroncmua graTtdia), See ' 
Pests 

Bombay. See India. 

“ J^mbay Cotton Annual, 1926-1927,** 
176 

“ Bombay Xodustries: The Cotton Mill** 
(S. M. Butnagur), 175 
Botanik und Kultur der BaumwoUe 
(Wittmaok), 356 

BracomidtB^ new species of. See Pests 
Braconidca, South Indian (ATyar). See 
Pests 


Bbazil: 

Cotton Congress, August, 1927, reso¬ 
lutions of, 187; the cotton industry, 
188, 267; Experiment Stations, 188; 
machinery, suggested examixuktion of, 
188; pests in, 77,120,196; Beport on 
Cotton Department, Parahyba, 342; 
seed distribution, 187; statistics, 70; 
varieties of cotton, 187 
Breeding experiments: America, 68; 
India, 175; Nigeria, 62,132, 178, 352; 
Queensland, 184; South Africa, 64,180; 
Anthem Bhodesia, 63, 180; Sudan, 
9,181; Turkestan, 83; West Indies, 66, 
67 

Breeding, Cotton: Defruiting as an Aid 
in (Eaton), 352 

Breeding, Cotton, in Nigeria (Engledow 
and Frenoh), 352 

Breeding: Meudelian Inheritance of Leaf 
Shape in Cott<ni (Peebles and Beamey), 
352 

Britidi Association: Beport of Leeds 
meeting upon the Control of Plant 
Diseases, 79 

British Cotton Growing Association: 
Annual Beport, 1926-1927, 255; work 
in Gold Coast Colony, 178; in Nyas^ 
land, 179; in Sudan, 6; visit of Sir 
William Himboiy to Southern Bho- 
desia, 62 
BBmsH Guiana: 

Beport on Development of Agriculture 
in (Be. C. Sampson), 186 
Broach-deshi cotton, 84 
“ Brown ” cotton, 178 
Burma, 82 
Burnett cotton, 69 

Cam as controls against boUworm 
(kasargode), 276 (Abstr. 447) 

Calcium Azs^tes, Preparation of 
(Walker), 274 
Caxifobnia, 196 

Callide Cotton Besearch Station, 77,184, 
338 

Cambodia cotton, 179 
Oapnodium ap. See Diseases 
Carbohydrates, Transport of, in the 
Cotton Plant (Mason), 300 
Oawnpore cotton, 48, 51 et eegr. 

CsNTBAX. Asia, 73, 78, 86,88 
Cbydon: 

Cotton cultivation in, 61, 256; Cotton 
Purchase Scheme, 61; diseases in, 81, 
197; ginneiy, need for, 61; prices, 
need for guarantee of, 61; research, 
81; rotation of crops, 61; statistios, 
61 

Ghal(X)desrmu8 CondaH, Mshl. See Pests 
Characters of Cotton in Colombia and 
Ecuador (Cook and Hubbard), 354 
“ Change of Heart, A ” (Gilhespy), 40 
Chdonua. See Parasites 
CHnsTA; 

Production and Consumption of Cotton, 
267; !l^port on Commercial, Industrial 



872 THE EMPIRE COTTON GROWING REVIEW 


and Econozmo Sitoation^ Jane 30, 
1327 (Foa: and Brett), 70; ^VOTb on the 
Tirade of (South l^Boichuiia (v^te), 70; 
statistics, 170 
Chinese Cotton Mills, 93 
Chlofidea obsdeta. See Aznerican boll- 
worm under Pests 

ChonzagraiM auxiUarie, Grts. See cut¬ 
worms under Pests 
CUicU, Cotton in, 267 
Olassifioation of cotton in the field and 


daasification of genus Gosssgmcm (Zait- 
ze'v), 363 

deaning (fibres) Apparatus (Ellis), 289 
Clearing Land of Broidi and Stamps” 
(B<^d),94 

Cleveland cotton, 187 
“ dose Season Nigeria, 129,192; West 
Indies (Barbados), 186 
“ Clothing, Cloth and Cotton, Notes on ” 
(S.B. Smith), 134 St ssgr. 

Coimbatore Co. 1 (Cambodia 295) cotton, 
337 

Colloids in soils, efiect of dehydration 
on (Steenhamp), 355 
Colombia, new cotton characters in 
(Cook and Hubbard), 188, 354 
Colonial Agnoultoral Service, 289 
OoisrGO: 

Cotton manufactoxe in, 343; pink boll- 
worm in, 348 

** Oonsomi^on and Stocks ” (Todd), 54 
etseg. 

Co-operative Societies, 89; in India, 


Com ear worm. See Pests 

(erosa (cotton leaf caterpillar). 


Costs of production: Peru, 343; Queens¬ 
land, 74; South Africa, 74; U^mda, 
74 

“ Le Ootonnier a la 06te dTvoire,” 70 
Cotton ” (H. B. Brown), 93 
Cottons abrozption of water vapour, i., 
action of sunli^t on, 202; det^ozation 
of, during damp storage, 74; efiect of 
subjecting to repeated blowroom treat¬ 
ment, 203; immunized or amidized 
cotton, 91; inheritance of the number 
of boll lo^ ^ 201; inheritance of 
smooth seeds in, 86 et seq.; measure¬ 
ment of the of, in cupram- 

monium solution, 202; medianii^ use 
of, 205; neppiness in, 97 U seq. 355; 
some effects of late defoliation on, 200; 
study of quali^ in the spuming of, 
202, 285; vicmism or nataral crossing 
in, 83 

Cotton bags, suggested use of, in America, 
94 

Cotton borer (Aphenopiera goasqpii, Eerr). 
See Pests 

Cotton breedi^. See Breeding 
Cotton cateipilw. See Pests 
Cotton cellulose, 202 
Cotton chopping machine, 345] 


Cotton: Consumption and Supply (Todd), 
338 

Cotton Cultivation in the British Empire 
(Summerscales), 338 
Cotton fabrics, 89, 90 
Cotton factories, 94,176 
Cotton fibres, 91 
Cotton flea. See Pests 
Cotton Futures Market: What it is and 
what it does ” (Meadows), 206 
Cotton Ginning and Pres^g Factories 
Act, India, 174 

** Cotton-Growing Policy: The Influence 
of Climate on Staple Quality” (Can- 
ney), 88 

** Cotton Growing in Southern Africa 
and the Bhodesias.” Beport on Tour 
by Sir James Currie, Mr. Addison, and 
Mr. Jefferys, 64 
Cotton hair, 97, 202 

Cotton harvestiBg machinery. See 

CJd^n ^hybrids; artificial and natural, 
A8iatic-American(Zaitzev),83; (BeSai), 
199; Fructification in Inter-species of 
(Zaitzev), 83; Inheritance of Bate of 
Shedding in (Eeamey and Peebles), 
200 

** Cotton and Guns” (Anson), 146 et eeq. 

“ Cotton in !^ypt. Soil Temperatures ” 
(McKenzie TSylor), 189 
“Cotton in the iSmjab” (Troug^t), 
228 et aeq. 

Cotton Industry, Future of (Cox), 292 
“ Cotton Indubtxy,” Moscow, 94 
“ Cotton Industry Act, ” (Editorial), 
209 

Cotton IhdustEy Beseazch Aissociation 
(Hchard), 292 

Cotton leaf caterpillar (GosmopAtZa erosa). 
See Pests 

Cotton leaf roller (SyUpta derogata^ F.). 
See Pests 

Cotton linters, America, 170,171,187 
Cotton manufacture: in Congo, 343; 

Continent of Europe, 343 
“ Cotton-Mill Peojde of the Piedmont ” 
(Potwin), 69 

Cotton mills: America, 187; China, 93; 

India, 60; Mexico, 3^; Bussia, 34^ 
Cotton mixing; a general article on the 
subject, 90 

Cotton opening machinezy, 90 
Cotton operatives, 94,206 
Cotton pknt: botanical and agronomical 
summary (Zaitzev), 83; efiect of spacing 
and thixmmg on the yield, 200; manur¬ 
ing, 191; Studies on the Transport of 
Carbohydrates in, I. “A Study of 
Diurnal Variation in the Carbohydrates 
of Leaf, Bark, and Wood, and of the 
Effects of Binging ” (Mason and Mas- 
kell), 206 

“ Cotton Plant Seed: Some Morpholodcal 
and Physiological Peculiarities of,” etc. 
(Mauer), 86 

Cotton, qualities of, 356 
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CJotton Seasons: A Contribution to the 
Method of Appreciating (Zaitzey), 88 
Cotton Seed Dau£bwa, Nigeria, 62 
Cotton Seedling: Salt Intake (Ha^), 189 
Cotton spuming: in Lower Niger, 143; 
Study of Qu^iy in (Dr. Balte’ lecture 
to the Cairo Smentino Society), 202; 

EjSect of Temperature and Humidity 
on, with Particular Beference to Con¬ 
ditions in Bombay ” (Tomer), 60 
Cotton Spinniim Industry: Fifteen Years’ 
Retrospect (Holroyd), 291 
Cotton square weevu (Av£homxmia& veaii- 
iust Bohr.). See Pests 
Cotton Stainers, See Pests 
Cotton statistics. See Statistics | 

Cotton stem borer. See Peats 
Cotton Textile Institute, America, 187 
Cotton Trade Statistical Bureau, 205 
Cotton Trani^rt Act, India, 174 
Cotton, uses of, for roadways, 292 
Cotton seed, goseypol, 91; grading, 91; 
hulls, 92; meal, 91,92; oil, 92; toxicity 
(Gallup), 288; treatment with sul¬ 
phuric acid, 2ZIQ» 264 
Cotton Waste, 90,204 
Cotton weeYil {Apion armipea). See 
Pests 

Cotton white weevil (MyUocenis unde^ 
dmptistidatua, var. mactdosus, Desbr.). 
See Pests 

Cotton World: A Survey of the World’s 
Cotton Supplies (Toda), 93 
Cotton worm. See Pests 
Cottonseed meal, decomposition of, in 
the soil. See Fertilizers 
Crazy-top disease (Acromania). See 
Diseases 

Cri^ton opener, 203 
Crop forecasting and rainfall (Leake), 
212 et seq. 

Or^^B^^ing, Government System in 

Crop rotation (Brunton), 271 
Cross between American and Indian 
Cottons (Desai), 199 

La Culture S4ohe du Cotonnier par les 
Xndigdnes en Afrique Ocoidentale 
Fran^aise (Bloud), 70 
Cutworms. See Pests 
CvERUS: 

BroYen cotton, 256; ootton cultivation, 
177,256; experiments, 178; pests, 177; 
spinning tests, 178; varietieB of cotton, 

C5^1ogy of the Hibisceae (Youngman), 
283 


Dacca muslin, 61 

Di^estan Plant Breeding Station, 
&ucasas, 188 

** Day’s Special” Cotton, 187 
Dedbrating machine, American experi¬ 
ence, 347 

Defruiting as an Aid in Cotton Breeding 
(Baton). 352 


Delfos cotton, 74,187 
Delinting of cottonseed, 31, 79 
Delta Barrage, 104 

Dharwar No. 1 Humpta cotton, 199,255, 
338 

Dipofropais Oaatanm* See red boUwoim 
under Pests 

Diseases: in Southern Nigeria, 257; 
AUemmia (?) in SouthemBhodesia, 193; 
AJiema/ria leaf spot, investigations of, 
in Trinidad, 48 ei seq. Angular leaf 
spoA, relation of soil texnperature to, 
79; in Guadeloupe, 192; Tnnidad, 29; 
An^acnoee boU rot in Americi^ 79; 
Nigeria, 30; AapergUlua niger^ effiloienpy 
of fungicides to control, 197; identifi¬ 
cation (Smith), 281; in America, 79; 
Trinidad, 30; Elach arm {ftaeteriitm 
malvacearum), acid delinting tests to 
control, 79; in America, 79; Fiji, 185; 
Southern Bhodesia, 193; Sud^ 11, 
181; Trinidad, 29 et aeq. BoU ro^ 30; 
Gapnodium ap, in India, 80; Crassy4op 
(acromania) in America, 198; Fuaaria 
common to cotton plant and cotton 
soils in Central Provinces, India, 81; 
FuaaHum boU rot, Nigeria, 197; Fuaa- 
rium fungi in Southern Bhodesi^ 193; 
Fuaarium momUforme in Georgia, 81; 
Fuaarvam moulda (Brown), 2S>; Fth- 
aarium vaainfeetum, var. JEgyptiacumy 
in Bg]mt, 198; Jnierneil boU rot, Nigeria, 
197; Leaf cwrl in Southern Nigeria 
(Lewin), 281; Macroplwmiiiia phcSeeda^ 
Ashby (Hai^), 281; Metanoapara 
zamica, Corda (Cookson), 279; Moaaic 
disease in French Equatorial Africa, 
192; Mmdd fungi (McLennan), 281; 
Nematoapora in Nigmia, 128; 
Southern Bhodesia, 193; PhyUoatida 
goaaypina, 351; Ph^opb^Aora (soft rot), 
some notes on oospores of, 80; in 
Southern Bhodesia, 193; West IndieB, 
186; BMzodoma bakOiodla in Geylon, 
81, 197; Ehitopua nigrioana, Bhr., in 
America, 79; Boot diaeaaa in America, 
81; Ceylon, 81; discussion between 
Dr. Small and Dr. Gadd rej^^rding root 
disease, 197; Boot rof disease in America, 
81; Central A^ 351; Ruat (Kuchaedla 
goaaypii) in Guad^oupe, 192; Seedling 
diaeaaea in Uganda, 65; Soft na Bee 
Phytophthora; Sore ahm in New Mexi¬ 
co, 281; Texaa root rot in New Mexico, 
281; WUt, 279,280; control of (Fulton), 
280, (Bosen), 280, (Fahmy), 351; in 
Central Aina, 351; in Egypt, 198, 
281; in In^, 198; ^mology and 
physiology of, 351; sou tempmtuie 
in relation to development of (Young), 
351 

Diseases (Plant), Report of Leeds Meeting 
of British A^dation for Control of, 79 
Disinfection of Bales in Vacuum Appara¬ 
tus, 272 

Drill sowing in Madras, 336 
Duianzo cotton, 69.178 
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Dustizig escperiments, 78; in America^ 82; 

SoTit£. A&ica, 16; West ladies, 66 
Dusting machines, 16 
Dysdercus. See stainers, under Pests 

Eairias, a new species of. See Pests 
Earku fabia, Stoll. See spotted boll- 
worm under Pests 

Eariaa vMfiiSlasna^ Boisd. See spotted 
boUworm under Pests 
iUST ArmGA.: 

Pests in 124; railway charges, 95 
Economic Problems of the Southern 
Sudan, 1 aC eeg.’ 

Ecuador, New Cotton Characters in (Cook 
and Hubbard), 364 

EditoiiaLs: The Cotton Industry Act, 209; 

History Bepeats Itself, 295 
Education in West Africa (Fraser), 261 
(Abstr. 370) 

“ Educational Needs in West A&ica: An 
Agricultural View ” (G. H. Jones), 183 
“Efficiency and Cotton Manufacture’’ 
(Wilkinson), 93 

Efficiency in the Cotton Industry (Mor¬ 
ton), 291 
Egtopt: 

Achmouni Malaki cotton, 83; Aswan 
Dam, 104; basin system of irrigation, 
102 ^ seg.; cotton crop, 1927, quaJi^ of, 
266; Cotton Besearch Bosj^ Fifth 
Annual Beport, 1924, 339; cotton seed 
control, 341; crc^ rotation and irriga¬ 
tion, 101 ^ seg.; Cultivation of Batoons 
(Templeton), 272; Delta Barrages, 104; 
diseases ii4 82,198, 281, 361, 362; im- 



n. (Hurst), 266; Maarad cotton, 340; 
Mioistnre Tests of Egyptian Cotton 
(Pearse), 341; parasites of pink boll- 
worm in, 76, 77, 111, 120, 122, 
126; “ Beport on Economic and 
Financial Situation,” ciated May, 1927, 
67; seed question, 83; soil temperatures 
dur^ growth of cmtton pwt, 189; 
statistics, 66, 69, 170 et seq.; varieties 
of cotton (Balls), 339 
Egypte, La Culture et le Commerce du 
Coton en (Lorin), 67 
Egyptian cotton, 66,68, 86, 87 
Egyptian cotton seed bug (Oxycareams 
hyalinopefnma). See Peste 
Eg^^tian yam, 90 

Empire Cotton Crops, Table of, for Nine 
Vears, 253 

Empire Cotton Growix^ Corporation: 
provision of soil physicist at Botham- 
sted, 71; visit of Sir James Currie to 
South Africa and Bhodebia, 62; assist¬ 
ance rendered in Nigeria, 62; Nyasa- 
land, 179; South Africa, 63, 64, 180; 
Sudan, 181; Tanganyika, 182; West 
iudies, 66 

Empire Marketing Board, 116, 366 
Entomology, Imperial Bureau of, 116, 
162,164 


Entomology (Indian), list of publica¬ 
tions in 1926,194 

Entomology, F^port of the Department 
of, Louisiana, 1926,194 

Entomology in the Southern States 
(Hamed), 272 

Eriophyea goasypU, Banks (Leaf blister 
mite). See Pests 

Europe, Continent of. Textile Industry in 
(Nasmith), 343 

Emeriment Stations: America, 186; 
Brazil, 188; British Togoland, 66; 
Caucasus, 188; Fiji, 185; Northern 
Bhodesia, 179; Nyasaland, 179; 
Queensland, 77,184; South Africa, 64, 
180; Southern Bhodesia, 180; Sudan, 
180; Tanganyika, 66; iSirkestan, 83, 
88; Uganda, 65 

Exports: Sudan, 64 

“ Exposition Coloniale Internationale de 
1929 a Paris,” Bdglement G4n4ral 
pour, 94 

Express cotton, 74,187 


Fabrics, cotton, and their uses, 366 
Fertilize experiments: America, 71, 72, 
73, 74, 191, 263; Peru, 343; South 
Afidca, 166; Sudan, 189 
Fertilizers, 72, 344; decomposition of 
cottonse^ meal in the sou, 271; sul¬ 
phur as a fertilizer, 270 
Field Esperiments, Arrangement of 
(Fisher), 189 
Feji: 

Cotton cultivation in 1926, 186; 
diseases in, 186; giimeries in, 186; 
“Izal” as a se^ disinfectant, 186; 
parasites of pink boUworm, 119; pests 
m, 119; Sigatoka Experiment Station, 
185; tran^rt, 185 
“ Fiji, Cotton in ” (Anson), 186 
Flea hopper. See Pests 
French Colonies: cotton in, 70, 75, 76, 
126,188,192,267, 343 
Fungicides, 197 

Fusara Common to Cotton Plants and 
Cotton Soils in the Central Provinces 
(J. Singh), 81 

Fusarium boll rot. See Diseases 
Fusarium moulds. See Diseases 
Ftmrium vasinfeebumt Tiix, Mgyptiomm* 
See Diseases 


Gadag No. 1 cotton, 199 
Garo Hill cotton, 85 
Gatooma Experiment Station, 63, 180 
Genetics—Inheritance of Bed Plant 
Colour (Ware), 283 
Gbobgia. See AMBsxoa. 

Germicide: Sodium Hydroxide (Levine), 
279 

Germination experiments, 71, 72 
Geziba: 

Lrigation Scheme, 64, 181; Besearch 
Farm, 181; moisture investigations, 
270; soil investigations, 71 
Gin and Press, a Mobile, 346 
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Qiimeries: Australia, 184; O^lon, 61; 
Fiji, 185; Qold Coast, 178; Nigeria, 62; 
South AErioa, 63; Siidax 4 2; Ugauda, 
183 

Gizm^ costs: America, 187 
Giimmg legislation in India, 355 
Ginning maohinezy (Platt Bros, and 
BraSey), 346 
Goghari cottons, 84 
Gold Coast, 178 

Qostypvmi, Contribution to Glassification 
of (Zritzev), 353 

Cfosaypmm: ^badense, 184; cemuum, 
65; covOexkm, 83; damdsoTm, 83; 
didadum, 83; f&rbacemh 83, 84; 
hiraiubum, 83, 84; hypadenum, 83; 
morriUit 83; obtusifcilmm, 84; pcsUns^ 
83; peruajkemm, 128; vUifdwm, 128, 
132 . 

Gossypol (dark), 287 
Gosmol, Bate of Formation in Seed 
(GaUap), 354 

Grades and Staples in Georgia tor Crop of 
1927,264 

Grafting experiments, 33 
Grasshoj^rs. See Pests 
Greece :lnnk Bollworm, Introduction of, 
348 

Green plant bug {Nezara viridtda). See 
Peats 

Gbbnada. See Wibst Indies 
Gttadblottpb, 192 

Guineafowl as a control for cotton 
Stainers, 193 

Gujarat Cottons, Studies in, Pcurt IV., 84 

Hapari 25 cotton, 203,338 
Bails, The Occurrence of Abnormalities 
in Cotton (Slattery), 285 
Haiti, Cotton in (Wolcott), 276 
** Half and Half *’ cotton, 33,186 
Harlequin bug (or Tectaooris bug). See 
Pests 

Bartsville cotton, 178 
Hawaii, 121 

Health in the tropioB, 356 
Health of cotton operativeB, 293 
Heat treatment of seed, 91 
Heaton strain of cotton (Montsezxat), 66, 
261 

HdhffiM obaoleta. See American boll* 
worm under Pests 
Hibemating cage for insects, 192 
Hibisoeo?, Cytolo^ of (Youngman), 283 
Humidification m Cotton Weaving 
Industcy, 287 

Humidity, EfEeot of, on Cotton (Stacey), 
287 

Ichneumenoids. See Pests 
Id;Edion cotton, 178 

Immunized cotton, 91,288; dyeing of, 202 
Imperial Agricultural Besearch Oon- 
mrence, 92,161 

Iznperial College of Tromcal Agrioultuie, 
Trinidad, Principals Mport, 1926*'27, 
206 


Implements: India, 60, 337; Sudan, 10 
Improved Bancroft cotton, 63 
India: 

285 F cotton, 203; 289 F cotton, 174. 
203; breeding experiments, 84, 175, 
199; co-operative societies, work of, 
336; cotton cultivation (Pcmjab), 228, 
254; Cotton Ginnizm and PresBing 
Factor^ Act, 174; (^tton Transport 

American and’^^n^m^^^^tons, 199; 
Dacca muslin manufacture, 61; Dis¬ 
eases, 80, 81, 174, 198; East Indian 
cotton crop forecasts, 336; fumigation of 
imported cotton, 192; ginning legisla* 
tion, 355; hnplements, 60, 337; Indian 
cotton in 1861, 295; Indore l^titute 
of Plant Industry, 175; Khandeah 
cotton, 283; Kumpta cotton, 199,255, 
338; labour in textile industry, 176, 
255;. marketing of cotton, 174, 336; 
mills, 175, (labour conditions in), 255, 
(ventilation and humidification of) 
255; “ one-variely ** zones, 174; para¬ 
sites of boUworms, 119,123; pests, 76, 
119, 122, 123, 124, 174, 192, 194, 197; 
Beview of .Amcultural Operations 
1926-27, 336; raport of Department 
of Agriculture, Punjab, 174; research 
work. 60, 80,81,84,174,175,176,192, 
198, 199, 201, 203, 254; sowing by 
drill, 336; spinning tests, 60,203, 337, 
338; statistics, 56, 60, 170, 246, 337; 
textile factories, 175, 176, 255; textile 
industry, 60, 174; varieties of cottou, 
80, 84, 175, 199, 203; yield of cotton, 
336 

Indian Central Cotton Committee, 56, 
76,174 

Indian. Cotton in 1861 (Editorial), 295 
Indian Cottons, 1927, Technologioal Be- 
ports on (A. J. Turner), 175 
Indian Entomology, last of Publications, 
1926,194 

Indore, Institute of Plant Ihdnstry; 175 
Inheritauce of Bed Plant Colour (Ware), 
283 

luseotioides, 15,66, 75,78 
lutemal boU rot. See Diseases 
Intemational Institute of Agioulture, 
Borne, 206 

IraqL, Cotton Prospects in 1928,350 
Irrigation, 9,71,73,100 ei seq,, 323 
**Imgation aii^ Crop Pr^uotlon” 
(McKenzie Taylor), KX) ei seq, (Sabet), 
323 

Irri^tion, Infiuence of Water on Soil 
Composition (Sievers et oZ.), 346 
Irrigarion in the Empire ” (Keen), 71 
lahan cotton, 48,50,179,267 

Tq^AT.TAiq - SONMJLILAND, 1^ 

Izal as a seed disiDfeotant in Fiji, 185 

Jabiaioa: 

Long staple cotton, 33 
Japan, 94,268 
Jassid. ^ Pests 
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Ja^ssid-zesistaiit cottons, 63, 64 
Joliaimsen sorter, 89 

Kabba cotton, 132 
Kjssya, Ck>iiOiinr: 

Cotton cultivation in 1926, 61; pests, 
62, 120; rail charges, reduction in, 95; 
seed supply, 61; trani^ort, 95 
Ehandesh Cotton (Frayag), 283 
Kokba, 82 

Kpedshu Agricultural Station, Togoland, 
65 

Eumpta cotton, 199, 255, 338 


Labour conditions: in Indian cotton 
2nills, 255; in U.S.A. mills, 266 
Labour, division of, in i^inning industiy 
(Ganney), 292 

Labour question: America, 69; India, 176; 
Japan, 94 

Labour-sav^ appHanoes in the n.S.A. 

cotton mills, 145 
Lancashire Cotton Trade, 93,205 
Lancashire under the Hammer (Bowker), 
293 


Land Tenure and Agricultural Production 
in the Tropics (H. Martin Leake), 176 
LaphygTna firugi^da. See cutworms 
under Pests 

Leaf blister mite {Eroyphyea 
Banks). See Pests 

Leaf, Cotton, Variations in Composition 
(Hawkins), 355 
Leaf curl. See Diseases 


Leaf Shape, Mendelian Inheritance of 
(Peebles and Eeamey), 352 
Legislation: America, 201; Australia, 201, 
285; Preach Colonies, 76; India, 174, 
355; Sudan, 4; Tanganyika, 77, 285; 
Uganda, 285 
Lengupa cotton, 63 
Leptdojptera, Sro Pests 
li^t Traps for Insect Control (Parrott), 


lightning Express cotton, 69 
liveipool Co^n Association (Nickson), 
292 

Lootuda migraioria. See Pests 
Locusts. See Pests 

London School of Hygiene and Tropical 
Medicine, 207 

Lone Star cotton, 86,178, 188 
Long staple cotton, a new, 353 
Loom, i^umatic,289 
Lygm distis, van Dazee. See tarnished 
bug under Pests 


Maarad cotton, 340 
Machinezy: oleaninj 


Lg, 90, 289; cotton 
choj^pdr, 345; de&rating, 347; draw- 
ing-m, 289; dusting, 16; ginning, 2, 
61, 62, 63,178,183,184, 185, 345, 346; 
picking, 191; planting, 73; opening, 
90,288; opening and cleaning, 90, 346; 
weaving, 289 

Macft)phomina PhctseoU. See Diseases 
Malaya, 61 


Manchester “ Spot ” Ciotton Market, 205 
Manorial e2q)eriments: America, 71, 72, 
73, 74, 191, 263; Peru, 343 ; Sierra 
Leone, 180; South Africa, 165; Sudan, 
189 

Marie Galante cotton, 185, 186 
Marketing, Cotton and its (Cavanaugh), 

265 

Marketing of cotton: India, 174, 336; 
South America, 188; Sudan, 65; 
Tanganyika, 65, 182; U.S.A., 265 
Marketing Raw Cotton (Belshaw), 272 
Mazabuka Espenment Station, 179 
Meade cotton, 65, 69 
Mebane cotton, 69 

Mechanical Analysis of Tropical Soils 
(Charlton), 270 

Mdanospora Corda. See Dis¬ 

eases 

“Methods d’Appreciation des Diverges 
Qualites Teclmologiques des Fibres 
d’un Coton ’’ (de BsJzao and Boehrich), 
91 

Mexican Big Boll cotton, 191 
Mbxioo, 76, 78, 82,120, 194, 199; cotton 
mills in 1927, 3^ 

Miorobracon. See Parasites 
Million Dollar cotton, 30,33 
Mills, cotton, in India: labour conditions, 
349; ventilation and humidification, 
255 

Mills, Cotton, U.S.A., Working Hours in, 

266 

Mill Valuations (Singleton), 292 
Mississifpi. See Ahkbioa 
Mississippi, Field Crop Investigations, 
1926 (O’Hellyefai.), 264 
Mjssoubi. See Abibbioa 
Moisture Investigations at Qezira Re¬ 
search Farm, Sudan (Greene), 270 
“ Moisture R^uirements of Tropical 
Crops ” (Leake), 212 aeg. 

Moisture Tests, Egyptian Cotton, 341 
Montsbbbat. See West IismiBS 
MoBOOGO, 78 

Mosaic disease. See Diseases 
Mules, Cotton Spinning, Driving of, 289 
Mycology, Imperial Bureau of, 162 
MyZZocerus var. macu- 

losus, Desbr. See cotton white weevil 
under Pests 

“N. 17 ” Cotton, 183 
jVemofospora sp. See Diseases 
Neppmess in Cotton, 97, 355 
Hew Mexico. See AMTgRrnA 
Nessara mrtdvZa, F. See Pests 
Nzgebia: 

Annual Bulletin Agricultural Depart¬ 
ment, 1927,257; br^ding experiments, 
62, 179, 352; Cotton Seed Farm, 
Daudawa, 62; Empire Cotton Growing 
Corporation, assistance reodered by, 62 ; 
ginneries in, 62; Ishan cottons, 179. 
Northern Provincea: cotton cultivation 
1927-28, 178, 256; notes on clothing, 
cloth and cotton in, 134 & eeq,; para- 
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sites of bollworms in, 123; pests, 123, 
126, 192, 273, 348; research, 62, 192; 
Stainers, Bionomics of (Golding), 348; 
seed question, 62, 179; selection work, 
62. Soidhem Provinces: breeding ex¬ 
periments, 132; close season measures, 
129; cotton prospects 1927-28, 178; 
Factors Xahioiting Development of 
Three Species of Cotton in (Golding ei 
oZ.), 257; Kabba cotton, 132; leaf curl 
in (Lewin), 281; pests, 128, 129, 132; 
research, 128; Stainers, Bionomics of 
(^Id^), 128; 348, varieties of cotton, 

Nigeria, Report on Cotton Breeding in 
(Bngledow and French), 362 
“Nitrogen (Atmospheric), Fixation of” 
(Braham), 90 

Nokcbqbikn Tebbitoby, Australia, 123, 
126 

Nobte Cabouea. See Ambbioa 
“ Notes on Clothing, Cloth, and Cotton 
in the Lower Niger” (Rev. S. R. I 
Smith), 134 et seq. 

Novo Faulista cotton, 187 
Nyasaland: 

British Cotton Growing Association, 
assistance rendered by, 179; cotton 
cultivation, 1926,179; cotton prospects, 
1927-28, 179; Empire Cotton Growing 
Corporation, assistance rendered by, 
179; “Over the Top” cotton, 179; 
parasites of bollworms in, 123; pests 
in, 123, 124, 179; Fort Herald Experi¬ 
ment Station, 179; research, 179; 
rotation of crops, 179; statistics, 179; 
varietal trials, 179 

“ Observation on a Fungus Disease and 
an Insect Fest of Cotton” (Hewison 
and Sj^onds), 48 et seq. 

Observation Flants, Method of Growing, 
in Cages (Kasarg<^e), 276 (Abstr. 447) 
OfiSicers on leave, 96,208,368 
OU-spocaying of cotton, 204 
Oklahoma. See Abcbbica 
Oklahoma Triumph 44 cotton, 91 
“ One-variety ” zones, 174 
Opening machinery, 288, 346 
Optatives, Cotton, Health Hazards, 293 
“Opportunity du Dyveloppement de la 
Induction Cotonniyre ” (Etesse), 74 
Orthoptera. See Pests 
Otiorhynchius FausH, Stierl. See Pests 
“ Over the Top ” cotton, 179 
OsBycarenits lSydlim,ipem>iSt Costa. See 
Pests 

Parasites: introduction into various 
countries to control pests, 114 et seg.; 
Parasite Insects in die Sudan (John¬ 
ston), 278; Parasite Zoo, 367; Parasites 
(Introduced) of Insect Pests, Effect of 
Mechanical Control on Process of 
(Thompson), 191; AparMes, Chetonus, 
Microbracon on P. sciOigera in Uganda, 
194; Braconidce in ^uthem India 


(Ayyar), 273; New Speoies'(Wilfcinson), 
273; of Pink Bollworm (Kiri^^triek), 
276; Microbraeon kirhpatnchh 273; 
Micrt^acon lefroyi, 273; parasites ot, 
American bollworm, 123; boll weevil, 
124; bollworms, 123,273; com earworm, 
273; cotton stem borer, 124; cotton 
weevil, 124; of fusarium causing wilt 
^sease, 198; green plant bug, 126; 
jassids, 126; pi^ bollworm, 119,120, 
121,276,276; Platyedra er^bodoxa, 120; 
Platyedra s&jMgera^ 121; stamezs, 126, 
129 

Peach grub. See Pests 

Pemynl&es. See Pests 

Pbbu, 6, 124.125,127,188,194, 343 

Peru, Cotton Marketing (Roserield and 
Jones), 343 

Pests; Biological Control of (Myers), 113 
seq.*, control measures, 16, 65, 67, 
76, 76, 77, 78, 128, 131, 192, 194, 195, 
196; disinfection of bales in vacuum, 
272; a hibernating cage for insects, 192; 
list of, and their control in America 
and Egypt, 75; Natural Occurrence 
of the Major Pests in Relation to 
Climatic Factors (Grillo), 76; pests in 
Mexico, 194; Alabama aargiUacea in 
West Indies, 76; A7nericcm boUworm in 
America, 123; Australia, 123; South 
Africa, 123; South Russia, 123; 
Southern Rhodesia, 193; Anoplocnemis 
cvrwpes. Fab., in IB^ench Equatorial 
Africa, 192; An£haxia biwOaia, Chevr., 
(Th^iy), 278; Aphis, 78, 127, 196; in 
Frmidi Equatorial Africa, 192; Queens¬ 
land, 193; West Indies, 76; Argyro- 
place leucotreki, Meyr., 76; Black leaf 
beetle (8yagn^ Mario, Har.), 179; Boll 
weevH, Calcium Arsenate as Poison 
for (Walker), 274; Damage by, in 1927 
(Leiby), 274; Dispersal of (Fenton), 
274; how it ingests poison, 347; Ovi- 
position (Isely), 274; sodium fluo- 
silicate as poison for, 274; work 
in America, 67, 76, 124, 194, 276; in 
Mexico, 76; BoUworms in America, 79; 
C^rus, 177; Egypt, 122; India, 122; 
Nigeria, 123,192; Northern Tenitoiy, 
Australia, 123; South Africa, 76; 
Uganda, 66, 123; a new variety, 76; 
Ghalcodcrmus bondaari, Midil., 196; 
OMoridea obsdkla, see American boll¬ 
worm; Corn Bar Worm in Queensland, 
184, 193; Ooamophila erosa, see Cotton 
leaf cat^illar; Cosmophila flam, F., 
193; CotUm borer {Sphena^eragoss^i, 
Kerr), 76; cotton caterpillars in West 
Indies, 66; Cotton flea, 196; Cotton leaf 
ccderpiUars, 78; Cotton leaf roller, see 
SyUpta derogata, F.; CotUm leaf worm, 
200; CotUm seed bug {Oxycarenue ep.), 
193, 237; CotUm square weevil, 194; 
OoUon stem borer, 124; CotUm weevil 
{Apion armipes), 124; cotton white 
weevil, 76, 174; cotton worm, 77; 
CreonUades debUis, van D., 350; Cut- 
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ijDorma, 77,195; in America, 194, 195; 
Qaeezisland, 77, 184, 193; Sonthem 
!&odesia, 193; TJganda, 65; Septicscmia 
oi (Po8peloY),277; i^orio^ (anewspecies) 
in India, 174; Eaariaa fabia cmdMariae 
instdair^ see Spotted boUwoxm; 
Egyptian c<Mon seed hvg^ see Oxycare- 
nu8 hycdinipe/imisi Eriophiyes gossypii^ 
see Lm blister mite; Flea hopp&r^ 
hibernation of, 350; Orai/n weevH, 192; 
Qrasehopperet 196,197; Green plant bng^ 
126; Harlequin hng (Tedocoris Uneola), 
124, 184, 193; Hmolhie dbaoleta, see 
Am^can boUworm; Idmeumonids of 
thegenixsPan 2 SCtfs,ScbTk. (yance),273; 
Jasiid in French West Africa, 126; 
Northern Bhodesia, 179; in Punjab, 
237; Queensland, 126, 193; South 
AMoa, 180, 317; Southern H^odesia, 
63, 193; Uganda, 65; Leaf hUder mite 
{Erijopliyea gossypiif Banks), in French 
Equatorial Africa, 192; West indies, 
76; Lepidopfera, 75; of South Africa, 
277; InghtTraps, 347; Locusts, 78, 196; 
control measures, 351; in Central Asia, 
78; India, 197; Mexico, 78; Morocco, 
78; Bussia, 196, 197; Sudan, 193; 
1^3^, 197; Loousta rntgrtOoria, L., 
a^on of arsenic on, 350; infestation 
-with bacterial disease, 278; Lygus 
elisus, van B., see Tarnished bug; 
Miridas {Oapsidoe), 194; MyUocerus 
undeoimpustubd^ see Cotton white 
weevil; Neeara viHdiila, F., 192; Or- 
thoptera, 75; Oayeareams spp., 124; in 
Southern l^odesia, 193; Oseycaarmus 
hyaim^pennis, Egypt, 126; French 
Equatorial Africa, 192; Peachgrub, 193; 
Pempheres at Coimbatore Station, 337; 
Pint haHworm in America, 348; 
Antigua, 261; Brazil, 77, 120; Congo, 
348;^^^t, 111, 120; Fiji, 119; Greece, 
348; Hauti, immunity of Haiti cotton 
(Wolcott), 276; Hawaii, 121; India, 
76, 119, 174; Italian Somalila^, 120; 
Kenya, 62; Mexico, 120; Montserrat, 
277; Nyasaland, 179; Punjab, 237,254; 
Queenriand, 184, 193; Sudan, 193; 
Tanganyika, 77; Texas, 276; Uganda, 
no record of, 194; West ladies, 66, 76, 
120, 185, 186; Pink bdUuxrm moth 
(Galloway), 275; PkOyedra eardtodoxa, 
120,193; Plaityedra samgata in Queens- 
land, 121, 193; Prodenia Utura, F., in 
Egy^, 277; Pruner„ see Chcdcodemus 
CQ$^U% Xi« (liflzTl 

278; Bed (or Sudan) boUworm in 
Nyasaland, 124; South Africa, 124, 
180, 348; Southern Bhodesia, 193; 
Sudan, 124, 193; Bed stainer bug in 
Sudan, 10,193; Bough boUioorm, 193; 
Scedeinseds, 127; ScMdocereapearegaina 
in Iraq, 350; Sonora cotton square 
dauber, 350; Sphenoptera gossypii, Kerr, 
see Cotton borer; Spiny bcXmmn, 193; 
Spatted bdSbaorm in Eg^t, 122; India, 
76, 122, 174, ^7; Stainers, 125, 129, 


193; food plants, 349; in French 
Equatorial Africa, 192; Guadeloupe, 
192; Nigeria, 125, 128, 192, 348; 
Northern Nigeria (Lean), 273; Southern 
Nigeria, 257; Peru, 125; Queensland, 
184,193,349; Southern Bhodesia, 193; 
SucUm, 347; Togoland, 347; Uganda, 
65; West Indies, 48, 50, 76, 125, 186; 
Stainers, fcdse, 193; Stem toeevU, 347; 
Sudan bollworm, see Bed boUworm; 
Syragrus rugifrons, Baly, 13 et eeq.; 
Sylepta derogata. Fab. (cotton leaf 
roUiw) in Fi^olx Equatorial Africa, 
192; Nyasaland, 179; Tarnished hug 
(Lyqus disus, van B.), 196; Tectocof^ 
Uneda, Bee Harlequin bug; Tenebrio- 
nids, 193; Termites, 193; Thrips, 193; 
Thysanoptera, 78; Weevils, 124; White 
seeds, 127; White fly (Aleurodes) in 
Punjab, 237 

“ Pests of Cotton, Biological Control of ” 
(Myers), 113 

“Pests of Cotton in Queensland” 
(Ballard), 193 

“Pests of Cotton,” Pt. I (Bodionov), 
75 

Phonodonus (predatory bugs) attacking 
Stainers, 125 

Phytophthora. See Biseases 
Picking machinery, 191 
Pima cotton, 30, 34, 85, 86, 89; leaf 
con^sition, 355 

Pink miUworm, eee Pests; parasites of, 
see Parasites 

Plant Breeding: The Pure Line Concept 
(Hutchinson), 82 

Plwt Physiolo^ and Pathology, Beoent 
Studies in (Massey), 271 
Pketyedra erebodoxa. See Pests 
Plafyedra scuUgera. See Pests 
Porosagrotis olihogonia. See cutworms 
under Pests 

Port Herald Esperiment Station, 179 
Prsecox cotton, 187 

“Preparation of Cotton for Sale” 
(Jenerys), 272 

Prices, America, Factors AFccting (Smith), 

Prices, Comparative, in 1928 (Todd), 332 
Prices, History of, 1890-1928, 333 
Probable Error in Field Erperiments 
(Hayes and Immcr), 344 
Prodema Utura, F. See Pests 
Producer gas, 182 

Properties of Baw Cotton, Changes in, 
correlated with Age of Plant (&itzev 
and Gasteva), 284 

Pruner. See Chcdcodermua bondari 
under Pests 
Punjab, See Ietdia 
P onjab-American cotton, 228 et seq,, 337 
Punjab, Cotton (kiltivation in (Bm>rt 
of Bepartment of Agriculture, 1^7), 
254 

Pure Lines: Precautions when picking 
Single Plants for (Trou^t), 285 
Pursuit of Vengeance (Gilhespy), 326 
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Pyramies cardui, L, See Pests 
P^throm soap to destroy locusts, 197 

Qualities of cotton, 356 
Quality in Cotton (Balls), 285 
Quande cotton, 63 
QUJB!BKSI.Am>: 

Annual Beport of l)ex>artment of 
Agriculture and Stock, 1926-27 (Mr. 
Wells’ Beport), 184; breeding ez]^ri- 
ments, 184; Callide Cotton Bes^ch 
Station (BUoela), 77, 184, 338; costs 
of production, 74; cotton prospects, 
66, 184; parasites of cotton pests, 121, 
125; pests, 77, 121, 126, 184, 193; 
Pool Board, 184; ral^ll, 184; Beport 
on 1927 Crop (Mr. Foigan Smith), 65; 
seed question, 184 

“ Queensland, Cotton-Growing in,” Part 
L (W. G. Wells), 184; PtTn. (B. Bal¬ 
lard), 193 

Question Cotonni4re dans les jStablisse- 
ments Bran^ais de rOc6anie (Baynaud), 
70 

Quinhjdrone Electrode, Use of, in Study 
of Base-Ezchange in Soils (Andere^ 
and Lutz), 354 

Bailwa^. See Transport (rail) 

BainfaU: Queensland, 184; Sierra Leone, 
63; Sudan, 9,11,64; Uganda, 65; West 
• Ih^es, 48,186 

Bainfall, A^mdtural Value of (Leake), 
345 

Bainfall and crop forecasting (Leake), 
212 et seq. 

Batoons, Cultivation of, in Egypt 
(Templeton), 272 
Baw cotton, 75, 89, 94, 183, 201 
Bed bollworm. See Pests 
Bed Kidney cotton, 30, 48, 50 
Bed Plant Colour in Cotton, Liheritance 
of (Ware), 283 

Bed Stainer bug. See Pests. 

Besearch, A^icultural, Abstracts of 
Papers pubOshed in Great Britain and 
Eorthem Ireland, 1927, 356 
Besearch Conference, Imperial Agricul¬ 
tural, 161 

Besearch, cotton: America, 68, 79, 81, 
85, 194, 195, 196, 200; Central Asia, 
86; Ceylon, 81; Egypt, 198; India, 60, 
80, 81,84,174,175,176, 192,198,199, 
201, 203; Nigeria, 62, 128, 192; Nor¬ 
thern Bhodesia, 179; Nyasaland, 179; 
Peru, 194; Sierra Leone, 63; South 
Africa, 13, 63, 64, 165; Southern 
Bhodesia, 63, 193; Sudan, 8,181,193; 
Tanganyika, 65, 182; Togoland, 

British, 65; Turkestan, 83; X^anda, 
65,193; West Africa, need for research 
in, 184; West Indies, 29,48,66,80 
Besearch in the Cotton Industry (Pick¬ 
ard), 292 

Besearch Station, Trinidad: Work of 
the Physiology Department, 298 


I Itesearch Work in Agrionlture (Bussell), 

I 292 

Mizodtmia haitOkcilau See Diseases 
Bhissopua nigncam. See Diseases 
Bhodesia. (Nobthsbh): 179 
Cotton cmtivation (Beport of Depart¬ 
ment of i^ouliuie, 1927), 267 
Bhodesll (Southekh): 

Breeding esperiments, 63, 180; dis¬ 
eases, 193; Gatooma Erperiment 
Station, 62, 63, 180; pests, 63, 193; 
research, 63,193; rotation of csrc^ 63, 
180; seed question, 63, 180; solution 
work, 63; visits of Sir James Cmiie 
, and Sir William Himbucy, 62 
^ Bidge cultivation of cotton, 73,179 
' “ Binging ” esperiments, 32 
Boadways, cotton for, 292 
Seller jin, 191 

Boot Development of Cotton (Oollings 
and Warner), 265 
Boot rot disease. See Diseases 
Boot System of the Cotton Plant (Mauer), 
285 

Boseum cotton, 175 

Bothamsted Experimental Station, 71, 
162 

Bound Bale, 17 
Bussell cotton, 187 
Bussia; 

Cotton-growing economics, 268; cotton 
mills in, 343; pe&rfcs in, 123, 196,197; 
statistics, 170 
Bussian Central Asia, 127 
Bust disease. See Diseases 
Bustenbnig Experiment Station, 180 

Sakellarides cotton, 30, 32, 48, 50, 89, 
198 

Salisbury cotton, 187 
Saw g^, 74 
Scale insects. See Pests 
Schistocerca peregrina. See Pests 
Scientific Besearch and Agricultural 
Departments (Hewison), 302 
Scottish Cotton Industry, 93 
Sea Island cotton, 30, 50, 61, 66, 69, 

80,185,186 

Sea Idand Cotton, Pedigree Seed: Prof. 

Oheesman’s Beport, 85 
Seed: chemical composition of oil from 
Upland and Sea Island seed, 92; a 
chemical study of varieties, 346; 
experiment to determine the possi- 
of iuoreasing the protein and 
oil in, 68; fumigation of, against pink 
bollworm, 77; Gossypol Content and 
Chemical Composition of (Gallup), 91; 
GbsaypoLBate of Formation of (Gallup), 
354; grading of, 91; heat treatment of, 
91; InheritanGe of Smooth Seeds 
(Kearney), 86; Morphological and 
Physiological Peculiarities of (Mauer), 
86; sol^muric acid treatment of, 31, 
79, 239, 264; seed suppfy problems, in 
America, 79; Brazil, 1^; Egypt, 83; 
Gold Coast, 178; India, 174; Kenya 
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Oolonj, 61; Nigeria, 62, 179; Queens- 
land, 1^; SoutilL Africa, 180; Southern 
iBhodesia, 63, 180; Sudan, 3, 8, 181; 
Tanganyika, 182; West Inmes, 66, 67, 
186; Two Rare Ty^ of Abnormality 
in, 199 

Seedling Mortsdity; Statistical Treatment 
(Harris), 344 

Seedling Stand: Statistical Treatment 
(Hai&, Harrison, and Wadley), 344 
“Seeds (Smooth), Inheritance of in 
Cotton ” (Heam^), 86 
Selection work, 82; in India, 175; 
Nigeria, 62; ^erra Leone, 63; South 
Amca, 180; Sudan, 8; Tanganyika, 182; 
Turkestan, 88; Uganda, 65; West 
Indies, 185 

Serere Experiment Station, Uganda, 65 
Shambat Plant Breeding Station, 181 
Shensi cotton, 94 
Shirley Institute, 97 
SiBBKa Leons, 63, 180 
Sigatoka Experiment Station, Piji, 185 
SitaphUua oryzoe. See Grain weevil, under 
Pests 

Skinner’s Cotton Trade Directory of the 
World, 1927-28, 93 
Sledded cotton, 68, 69, 74, 191, 272 
Snapped cotton, 74,191 
Sodium Fluosilicate, Pi^aration of, as 
Boll Weevil Poison (Walker), 274 
Soft rot. See Phytojphthora under Dis¬ 
eases 

“Soil: Dry^” (Fisher), 71; Effect of 
DehydxationI on Colloid Constituents 
(Steenkamp), 355 

Soil Mechanics and Physics (Keen), 270 
“Soil Microbiology: Principles of” 
(Wakeman), 71 
Soil Sampler (Eopp), 345 
“ Soil Solution: ^e Effect of Absorption 
by Plants on the Concentration of” 
(Scoffeld), 190 

Soil Temperature: Studies with Cotton 
(Gamp and Walker), 270; its relation 
to development of angular leafspot, 79; 
wilt, 351 

“ Soil Temperatures: Cotton in Egypt ” 
(MoKenzie Taylor), 189 
Soils: Alkaline Soil Studies, (Joseph and 
Whitfield) 88, (Burgess) 346, (Sievers 
et dl.) 346; Base Exahan^ in, 
(Magistad), 354, (Anderegg and Lutz) 
354; effect of irri^tion water on, 108, 
190; Evolution and Classification of 
(Bamann), 268; inoculation of, to test 
parasitism of all stmins of Puscaria, 81; 
mechanioal analyBis of, 270; Moi^ure 
Equivalent of Heavy Soils (Joseph), 
88; relation of temperature of, to 
Angular Leafspot Disease (Massey), 79: 
Wut, 351; “Soils of Tropical Africa” 
(Martin), 71; Work in the Empire on 
Problems of, 71; Soils in America, 72; 
Sudan, 9, 71; Volume Weight as a 
Physioal Characteristic (Lebedev), 355 
Sonora cotton square daubw. See Pests 


Sore shin. See Diseases 
South Aerioa; 

Barberton Eaperiment Station, 64, 
180, 315; breeding experiments, 64, 
180; costs of production, 74; ootton 
prospeotsi, 258; dusting experiments, 
15, 16; dusting maobines, 16; Empire 
Cotton Grovring Corporation, assis¬ 
tance rendered by, 63, 64, 1^; gin¬ 
neries, 63; Orange River Cotton 
Lands, 180; pests, 13, 76, 123, 124, 
180; research, 13, 165; rotation 

of crops, 64; Rustenbuxg Experiment 
Station, 180; seed supply problems, 
180; selection work, 180; visit of Sir 
James Currie, 180 

“ South Africa as a Source for Increasing 
our Raw Cotton Supply ” (Sir William 
Himbuiy), 64 

“South Africa: Ootton Situation iu,” 
etc. (Pullen), 180 

“South Africa, Field Husbandly in” 
(Pieter Eoch), 180 

“ South Africa: Second Report on Cotton 
Fertfiizer Tests in ” (Pieter Eooh), 165 
“ Southern Africa and the Rhode^as ”: 
Report on Tour of Sir James Currie, 
Mr. Addison and Mr. Jeffeiys, 64 
South Amebiga, 188, 268 
South Caeouna. See Amebioa. 

Spacing experiments, 68,73,200,272,346 
Spain, Cotton Cultivation in (Fernandez), 
268 (Abstrs. 412,413,414) 

Spheawytera goaaypiu See Cotton borer 
under Pests 

Spinning of cotton. See Cotton spioning 
Spinning tests: on ootton stored under 
different conditions, 75; on Cyprus 
cottons, 178; in India, 60, 203 
Spiny boUworm. See Pests 
Spot cotton, 187 

Spotted boUworms (JSarias fabia and 
EaHas insukma). See Pests 
Stainers. See Pests 

“ Stainers (Cotton): Control of, in Queens* 
land (J^llaid and Evans), 349; in 
Southern Nigeria ((Elding), 128 ei eeq^; 
in Sudan (C^wland and Ruttlodge), 
349 

Stainers (false). See Pests 
Staple length of ootton, 67, 69 
“ Staple Length, Relation of, to Yield 
and Value per Acre of Ootton in the 
South-Eastern States of America ” 
(Childs), 186 
Staple Standards, 346 
Sta^x cotton, 200 

Statistical Methods, Application of, in 
Field Experiments, 344 
Statistics: America, 22, 55, 170, 171; 
Argentina, 69; Brazil, 70; Ceylon, 61; 
China, 170; Egypt, 56, 59, 170; French 
West Africa, 343; India, 56, 60, 170, 
246 et seq., 337; Nyasaland, 179; Peru, 
343; Russia, 170; Sudan, 11, 64; 
Tanganyika, 65; “Consumption and 
StootE,” 54 et aeq,; World’s Consumption 
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of all Kinds of Cotton, 66; “ World’s 
Cotton Crops, 1902-27,” 168 ei seg.; 
World’s Prodnotion, 365 
Statistics, Empire Crops for Nine Yeans, 
253 


Statistics (Cotton): Their Relation to 
Marketing and Market Estimating” 
(Tatter8aD),204 

Sr, VnsroKNT. See West Indies 

Stem weevil. See Pests 

Strange Cotton l^ecies (Arkansas), 282 

Suction Gas Tractors, 94 

SXTDAK: 

Agricultural researcli in, 181; Balir- 
el-Ghazal Province, 66; bree^g ex¬ 
periments, 181; Cotton Prospects, 
April, 19% 2^; diseases in, 11, 181; 
Empire Cotton Growing Corporation, 
assistance rendered by, 181; exports, 
64; fertilizer tests with sulphur, 189, 
270; Qezira Irrigation Scheme, 64,181; 
Gezira Research Farm, 181, 268, 270; 
^bmeries, 2, 6; implements, 10; uri^ 
tion in, 9, 258; legislation, 4; moisture 
investigations, ^0; parasite insects 
in (Johnston), 278; pests, 10, 124, 
193; Plant Philology and Pathology, 
Recent Studies in (Massey), 271; 
prices, 2,11; rainfall, 9,11, 64; “Re¬ 
port on the Finances, Adniinistration 
and Conditions in 1926,” 181; research, 
8, 79, 181, 193, 271; se^ sumdy 
problems, 3, 8, 181; l^ambat iln^t 
Brewing Station, 181; soils, 9, 71, 88; 
statistics, 11,64; Sulphur as a Fertilizer 
(Report of Government Chemist, 1927), 
270; transport, 2,6,181 
SXTDArr (SOTTTH3EEQBXr): 

Agricultural problems of, 8; breedi^ 
esperiments, 9; British Cotton Growing 
Association, assistance rendered by, 
6; diseases in, 11; economic problems 
of, 1 ei seg.; ginn^es, 2; im^ements, 
10; irrigation, 9; pests, 10; prices, 2; 
rahofall, 11; seed fev;^, 3; se^ supply 
^oblems, 3,8; statistics, 11; transport, 

“ Sudan (Southern) Cotton Growing in ” 
(R. Hewison), 1 ei seg. 

Sudan bollworm. See Red boUworm 


under Pests 

Sudan Plantations Syndicate, 6, 8, 70, 
181 

Sulphuric acid treatment of cotton seed, 
31,79,239etsegr.,264 
Sunbeam cotton, 178,187 
Sunflower cotton, 63 

Stfogrw mono. See Black leaf beetle 
under Pests 



TASQAJSmKAi 

Amani Research Institute, 66, 204; 
Cotton Advisory Board, 339; cotton 
cultivation, 269; crop prospe^ 183, 


259; Em]^e Cotton Growing Corpora¬ 
tion, assistance rendered by, 182; 
legislation, 77; “ Mp.9/2 ” cotton, 182; 
marketing, 66, 182; pests, 66, 77; 
railway development, &6; Report of 
Department of Agriculture, 1926-27, 
65, 182; research, 65, 182; rotation 
of crops, 71; seed supply problems, 182, 
339; selection work, 182; statistics, 66 
Tamiihed bug (Lygue dieua, van Daz^). 
See Pests 

Technological R^orts on Standard 
Indian Cottons (Turner), 337,338 
TeGtocorie UneaHa, See Barlequin bug 
under Pests 

Temperature, Effect of, on Development 
of Cotton Plant (Zaitzev), 284 
Temperature (Soil) Studies with C!otton 
(Camp and Walker), 270 
Termites. See Pests 
Texas. See Amtertoa 
T exas Bm Boll cotton, 187 
Textile Fibres, Classification of (Wood- 
house and Brand), 287 
Textile Industries, Survey of, 289 
Thinning experiments, 200 
Thomycroft lorries, 182 
Thrips. See Pests 
Thyaamptera, See Pests 
Thysanopkra, The Biologp^ of, with 
Rmerence to the Cotton Hant,” three 
papers on the subject, 78 
TogoIiAND (British), 65, 178; pests in, 
347 

Tractors, 94 
Trade marks, 206 
" Trade Survey ” (HaU), 206 
Transport (Rail): East Africa, 96; Kenya, 
95; Sudan, 181; Tanganyika, 256; 
Uganda, 96,183,260 
Transport (Road): Fiji, 185; Sudan, 6, 
66,182; Uganda, 183 
Trice cotton, 74 
Tbinidad. See West Letdies 
“ Trinidad and Tobago, Useful and 
Ornamental Plants of ” (Freeman and 
Williams), 206 

Tropical Agriculture, The Govern¬ 
ment’s Role in,” etc. (Faulkner), 178 
“ Tropical A^cultural Research in the 
Empire, with Slpeoial Reference to 
Cacao, Sugar Caue,‘Cotton, and Palms ” 
(Barber)7l63,177 
Tropical hygiene, 207,356 
Tungchow cotton, 94 
Turkestan Plant Breeding Station, 
Tashkent, 83,84, 88,284 
Tdeket, 70 

“Two Rare T^pes of Ahnormalify in 
Cotton Seeds ” (Lehman), 199 

Ugaetda; 

“Annual Report of Department of 
Agricultuie, 1926,” 65; Buganda Raw 
Cotton Buying Association, 183; costs 
of production, 74; cotton cultivation, 
260; cotton prospects, 65, 183, 260; 
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diseases in, ginneries, 183; impor¬ 
tance of cotton to, 260; N. 17 cotton, 
183; pcoasites of pests, 120,123; pests, 
66, 76, 120, 123, 193; rail charges, 
reduction of, 95; railways, 260; rain¬ 
fall, 65; researdi, 65, 193; selection 
work, 66; Serexe Experiment Station, 
65; transj^rt, 95, 183, 260,369 
Uganda cotton, 61 
Uxori Bani cotton, 337 
United Provinces: Beport on Cotton 
Investigations, 192Ck27 (Tonngman), 

Upland cotton, 30,33, 65,87 


“V. 135” cotton, 67 
Varietal experiments; America, 68; 
Nyasaland, 179; Sierra Leone, 63,180; 
Sudan, 8; Togoland (38ritish), 65 
Varieties of cotton: America, 73, 86, 
191; Brazil, 187; Qyprus, 178; India, 
80, 84, 175, 203; Mexico, 82, 199; 
Nigeria, 128, 132; Sierra Leone, 63; 
Togoland (Biitidii), 65; West ladies, 
67,186 

Vitamin-like Substances in Plant Nu¬ 
trition (Breazeale), 354 


Wagad cotton, 175 
Wanaxnaker's Cleveland cotton, 191 
Webber cotton, 178 
WxsRT Axsioa, 183,184,261 
West African Educational Sivstem 
(Fraser), 261 

-West In£aa Notes (Sir Francis Watts), 
186 


WnsrlifniBs: 

Diseases in, 186; parasites of pests, 120; 
pests, 66, 76, 120, 127, 185, 186; rain- 
feU, 186; “Report on Development 
of Agriculture in the Leeward Islands 
and Barbados” (Sampson), 185; re- 
seardi, 66, 80; Sea Island cotton, 
suggested reduction of acreage under, 
66; seed supply problems, 186; selec¬ 
tion work, 185 ; Antigua, cotton in, 
261; Barbados, suggested trial of 
Upland cotton in, 186; Cfremda: 
cotton cultivation, 185; “ Grenada 
Baj^book, 1927,” 186; Montsermt: 
breeding experiments, 66; pests, 66; 
Report on 192^25 cotton crop, 66; 
on 1926-27 crop, 261, 262; l^iUa : 
pests, 76, 185; St* Vincent: breeding 
experiments, 67; diseases in, 186; 
Empire Cotton Growing Corporation, 
assistance render^ by, 60; parasites 
of pests, 126; pests, 66, 126, 186; 
raizuall, 186; Report on 1926-27 cotton 
crop, 66; Report on cotton crop to De 
cember 31, 1927, 186; Report on 1927- 
28 crop, 262; seed question, 66, 67; 
varieties of cotton, 67, 186; Trinidad : 
Cotton Research Station, 206, 299; 
crop rotations, 271; Imperial College 
of Tropical Agriculture, 206; parasites 
of pests, 125; pests, 12^; rainfall, 48; 
Report on Development of Agriculture 
(Sampson), 186; research, 29, 48, 206 

Wilt disease. See Diseases 

World’s cotton production, 168, 355 

Yves Henry apparatus, 202 

ZVLTILA2W, 64 
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